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Original Communications 

ON THE PROPHYLAXIS OF HEMOLYTIC DISEASE OF THE NEWBORN 

Donald H. Kariher, M.D., Rochester, N. Y., AYith the 
Technical Assistance oe Dorothy I. JIiller 

(From Ihc Department of Ohstetrien and Gynccolopy the University of Ilochcstrr 
School of Medicine and Dentistry) 

I T WOULD seem that it is now iiossiblc to diagnose liemoUtic disease of tlio 
newborn in the as yet iniliorn infant in nearly all cases.^ This can be done liy 
routinely testing the sera of all Rb-negative mothers during their pregnancies 
for the presence of one or more of the Rb antibodies, and obtaining titers of the 
amount of antibody if anj* is present.- Being aware before delivery of the fact 
that an infant with hemolytic disease of the newborn is to be delivered, one can 
make preparations for the proper treatment of the infant following its birth. 
This preparation and treatment rc.solves itself into having available Rh-nogative 
blood of the proper group, and transfusing the infant immediately at birth or 
as soon thereafter as seems justified by the condition of the baby, and par- 
ticularly by the red blood cell- and hemoglobin levels. Repeated blood trans- 
fusions are nearly always necessary. 

By this means the mortal ityn-afe in liveborn infants suffering from hemo- 
Ijdic disease of the newborn has been reduced to between 9 per cent^ and 33 
per cent.'* Obviously, this form of treatment of the infant, helpful as it has been, 
is far from being satisfactory. Aside from failing in still a large percentage of 
liveborn infants, it of cour.se is usclo.ss if the infant is stillborn or if the patient 
aborts the pregnancy early during its course. The ideal treatment, which would 
actually be prophylactic in nature, is the ti-catment. of the mother during her 
pregnancy. This treatment could be directed at one of three objectives: (1) 
the prevention, by some chemical means, of the antigen-antibody reaction from 
going to completion. This, of course, is the essential reaction in the production 
of hemolyt.ic di.seasc of the newborn; (2) flie absorption of the antibody as soon 
as it is formed by means of Rh haptene injections; or (3) inhibition of antibody 
by some immunologic means. 


Notk: Tlw* Editor? accept no TC.'sponsiliitity for vicu> an;! stalcmcrit? of authors .'i? 
puldi.slu'd in their “Orimnal Coniiminication?. “ ^ 
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Wiener has suggested this® objective in his theory of "competition of 
antigens. He believes that if two or more antigens of unequal potency are 
given an individual, that individual will produce an antibody against the 
stronger antigen, and produce little, if any, against the weaker antigen. He 
believes that since the Eh antigen is a relatively weak one, pertussis and typhoid 
vaccines given at intervals, during the course of a patient’s pregnancy might 
inhibit or prevent the formation by that patient of the Eh antibodies. 

Following this line of reasoning we gave one patient weekly injections of 
A and B specific substances (Eli Lilly and Co.), which are relatively strong 
antigens during the last six months of pregnancy without having any effect on 
the course of her Eh-antibody production, and ■with the result that she delivered 
an infant which died from hemolytic disease of the newborn on its fourth day of 
life. 

To the -writer’s knowledge, the Eh haptene has not been obtained in any 
form which would make it useful clinically. Thus, the second of the above 
objectives is probably not attainable at present. 

The purpose of this communication is to present three cases which have been 
treated with the first objective in mind, that is, the prevention by some chemical 
means of the antigen-antibody reaction going on to completion. In all three 
cases the patients have previously delivered one or more infants which have 
died of hemolytic disease of the newborn. In two of these cases the patients 
have, following treatment, delivered infants which appeared normal at birth and 
remained so during the period of observation. In the third case the infant had 
hemolytic disease of the newborn, but sur-nved following repeated transfusions. 
The treatment consisted of weekly intramuscular injections of 2.0 c.c. of 
ethylene disulfonate (Allergosil Brand)® during the last three, four, and six 
months of the pregnancies, respectively. In two of the eases the hemolytic 
disease in the previous pregnancies was due to an Eh incompatibility, while in 
the other case it was due to an 0-A incompatibility, the mother being group 
0 and the infant group A. Because of the small number of cases, this report 
is being published with the hope that others will attempt to corroborate the 
findings presented here. The relative paucity of suitable material would make 
the collection of a large series of cases by any single clinic a very prolonged 
experiment. This report is not being published as a cure for hemolytic disea.se 
of the newboim. 

Theory 

Knowing that the production of hemolytic disease of the newborn in 
affected infants is essentially an antigen-antibody reaction, the idea suggests 
itself that if one portion of the reaction is eliminated, the reaction then cannot 
go to completion. Ob-viously, the antigen on the fetal i-ed cells cannot be 
eliminated. Some process then of preventing the production of antibody, or of 
destroying it as fast as it is produced must be achieved. We have observed® 
that out of several thousand tests of the sera of pregnant Eh-negative women 
for the agglutinating and conglutinating antibodies, in only two instances have 

•This material was very generously supplied for experimental work by the .Spicer-Ger- 
liart Company, Pa.sadena, California. 
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we found one or more of the Rli antibodies of any degree in the mother withoul 
liaving that mother later deliver an infant with hcmohdic disease of the new- 
born, Likewise, since the institution of routinely testing the sera of all pregnant 
women for the presence or absence of both agglutinating and conglutinating 
antibodies, no instances have been found where a diseased infant was ])orn from 
a mother who had not previouslj- demonstrated the presence of one or more of the 
Rh antibodies in her serum, except in those instances where the- disease was 
due to some blood incompatibility other than Rli.^ Wc have also observed, as 
have others, that the level of Rh antibody titer in tlie mother bears no correlation 
with the severity of the disease in the infant. It would seem i-easonable, liow- 
ever, in view of the above statements, that if the Rli antibody could be 
eliminated from the maternal circulation, the infant should be normal at birth 
and remain so. 

To this end, a drug which has been used in allergic stntes was employed, 
mainly ethylene disulfonate (Allergosil Brand). Its use in allergic conditions 
was based on the conclusion of the British and Belgian observers; Evans, Bodman, 
and Maisin,^ that in allergic states there is some abnormality of the cellular 
metabolism of carbohydrate, which in turn is due to the absence of a certain 
oxidation catalyst in the body. These Avorkers also concluded that ethylene 
disulfonate would act as an oxidation catalyst and thus restore the cellular carbo- 
hydrate metabolism to normal, Avhich in turn would alleviate the allergic mani- 
festations. They present both case histories and animal experiments in support 
of their conclusions. The.y feel that a physiologic dilution of the drug is between 
1:10"^° and 1:10"^®, and used a dilution of 1:10'^ ® in their ease studies and 
animal experiments. Fisk, Small, and Foord,® using ethylene disulfonate in an 
attempt to protect guinea pigs against anaphylactic shock, found that it did 
not produce a significant degree of protection. In fact, they found that dis- 
tilled Avater alone produced approximately the same amount of protection. 

In the present study, the dilution of the chemical AA\as 1:10"^® in triple 
distilled Avater, as packaged by Spicer-Gerhart under the name ethylene 
disulfonate (Allergosil Brand). This great dilution means that each 2.0 c.c. 
injection (the dosage used) contains 0.000000000002 mg. of ethylene disulfonate. 
It AA’-ould seem that this dilution is practically distilled Avater, and it may be 
that the results to be reported are due to the intramuscular injection of distilled 
Avater rather than to the infinitesmal amount of ethylene disulfonate in the 
solution. HoAveA^er, it is not Avithin the scope of this paper to discuss the 
theoretical chemical reactions involved, but merely to report the results. Re- 
cently" the Council on Pharmacy and Chemistry of the American IVIedical Asso- 
ciation has published a lengthy discussion of ethylene disulfonate (Allergosil 
Brand), and has found it not acceptable for inclusion in New and Nonofficial 
Eemcdics. 

Experimental 

In Rochester, NeAv York, a plan has been in operation since Oct. I, 1945, 
for carrying out routine Rh determinations on all pregnant. Avomen.' The 
sera of all Rh-negative patients are .studied at intervals throughout the course 
of their pregnancies for the detection of one or more of the Rh antibodies. 
It Avas from this source that the three cases to be described in detail Avere 
chosen. The3' AA’cre chosen in each instance because of a histoiy of hemolA'lic 
disease of the neAA'born in a ])revious pregnancy, pi-OA’ed b.v clinical and pathologic 
studies. These patients Avere in A’ar.A'ing .stages of their pregnancies Avhen this 
stud.A’ Avas started, and in each instance it AA'as felt that another infant Avould he 
born AAuth hemol 3 ’’tic disease. This Avas thought to be so, since in each in.stancc 
the patient alreacW carried a high titer of Rh (2 ea.ses) or A (1 case) antibody 
in her serum. In each case 2.0 c.c. of etlndene disulfonate (Allergosil Brand) 
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in a dilution of in triple distilled water Avas given intramuscularly at 

weekly intervals until labor Avas e.stablished. This meant that the first patient 
to delh^er (ease 1) received 12 injections, the second patient (case 2) rcceh'-ed 
10 injections and the third patient (ease 3) 20 injections. Weekly samples of 
blood AAmre AvithdraAvn from the patient, and the serum so obtained Avas titered 
for the level of the iJartieular antibod}'- in question. Prior to titration, the sera 
Avere inactivated by placing them in an incubator at 56° G. for thirty to forty- 
five minutes. The titrations AV’-ere carried out in 6 mm. tubes by the dilution 
method as described by Wiener,^® using pipettes, and making very careful 
dilutions.- When the agglutinating antibody titration Avas being carried out, 
saline AAms the suspending medium and diluent for the Kh-positiA’-e red blood 
cells. When the “conglutinating” antibody^^ titer Avas being studied, 
serum from a group AB indiA'idual Avas used as the suspending medium 
and diluent. Although ncAV batches of saline Avere used frequently during the 
course of the study, the AB serum AA'as a constant. The red blood cells used as 
test cells in the anti-Eh titrations Avere group 0 Eh positive and Avere ahvays 
used fresh from the same individual. It AA'as not found possible to obtain blood 
the red cells of Avhieh AA'cre used in the anti-A titrations from the same individual 
throughout the entire course of the period of obser\'ation Avith the result that in 
that particular study the red blood test cells Avas a A'ariable. All tests Avere 
carried out by the same individual, Avho is a capable and experienced Avorker 
in this field. In many instances the titrations Avere checked. 

In the anti-Eh titrations, the tubes AA'erc placed in a Avater bath at 42° 0, 
for one hour, centrifuged at 500 r.p.m. for one minute and the sediment read 
both maeroseopically and microscopically for agglutination. In the anti-A 
titrations, the tubes AA'ere alloAved to stand at room temperature for one hour, 
centrifuged at .500 r.p.m, for one minute and the sediment read both macro- 
scopically and microscopically for agglutination. Eeadings aa'ci’c recorded as 
+ + + +,+ + +,++, + and ±. The last tube .shoAving ± agglutination AA'as established 
as the end point. 

When labor AA'as established the mothers Avere given vitamin K in the form 
of Synkamin,^^ 2.0 c.c. intravenou.sly. At the time of delivery the cord Avas not 
clamped until pulsations had stopped. After the cord had been cut, blood AA'as 
milked from the maternal end for later study. ITeel puncture of the infant AA'as 
carried out and capillary blood obtained for red blood cell, Avhite blood cell, 
hemoglobin, icterus index and prothrombin determinations as aa'cII as for blood 
smears. Sections of placenta and cord Avere obtained for pathologic study. 

The infants AA'ere observed clo.sely during their hospital stay. During the 
fir.st three or four days red blood cell and hemoglobin determinations Averc 
carried out eveiy six hours. For the next tAVo or three days these determina- 
tions Avere made tAA'iee daily, and folIoAving that once daily. Icterus index 
determinations Avere made at fi-equent intei-A'als, otherAA'ise the infants Avere 
handled as normal neAA'borns. 

The cord blood Avas made use of in an attempt to find Eh antibody in the 
fetal blood. This AA'as tested for by both the ordinary test tube method using the 
serum, and by the method suggested by Carter and Boughrey'*' using the red 
cells. The saliva of the infant dcsci-ibed in Case 2 AA'as tested for the presence 
of A factor. 

Case Reports 

Qase 1. — Mrs. G. S., a 23-year-old para i, gravida iv. Wassermann reaction 
negative. The obstetric and ti-ansfusion histories are summarized in eonsider- 
alfie detail as folloAvs: In 1939 the patient AA'as giA'en five transfusions, the Eh 
type of AA'hieh is unknoAvn. She had a reaction to one of these transfusions. Her 


♦Parke, D.avi.s and Company. Detroit, Mich. 
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first pregnancy terminated in 1943 with the delivery of a living 1,990 Gm. male 
infant which died the following day. Diagnosis prematurity. Rh unknown. 
Two more transfusions were given the patient at this time, the Rh unknown, but 
there was a reaction after the second transfusion. 

In May, 1944, the first Rh test was done on the jialicnt. She was found 
to be group A Rh negative and to have no Rh antibody in her scrum 
(agglutinating test only). At the time of this test the jmtien't was about four 
months pregnant, her expected date of confinement being Oct. 6, 1944. Her 
husband is group 0 Rh positive. 

On Sept. IS, 1944, Rh blocking antibody (Wiener’-O was found in the 
maternal serum. However, this was the first time the blocking antibody had 
been tested for; the agglutinating antibody was negative. On Sept. 21, 1944, 
this second pregnancy terminated by midforceps delivery of a living 3,800 Gm. 
male infant after a 34-hour labor. The infant reejuired resuscitation. Ilis skin 
liad a lemon yellow tint; the conjunetivae were icteric, as was the cord; tlic 
scrotum was very edematous; the alidomcn was very distended and the skin of 
the abdomen showed pitting edema. A large liver was readily ]iereusscd, but, 
the exact edge could not be pal])ated because of abdominal distention. The 
spleen was not felt. Numerous petechial hemorrhages appeared on the imcly 
and face during the first liour of life. 



PifT. 1. — P)iotoniicrof;r.T)jh of ja.ncenta from Care 1, Inf.'int born IbH, died t<'n liour.« 
after birth from lioniolytic dise.a.sc of tiie newJiorn. Larpe ve.ssel .at top .«ho\v.s many niiclealoci 
red blood colls. The villi are thich, lic-'ivy, blunt. Stroma Ks heavy. (X-ld.) 

Two hQin’.s after birth tlie infant was transfused with TO c.c. of group A 
Rh-negative blood. Ilomoglobin at the end of this transfusion w.-is six gram.s. 
Right Itoui-s after birth a transfusion of bO c.c. group A Rh-iu'gativo blood was 
performed. Ten hours after liirtb the infant expired. Blood typing — group A, 
Rb positive. 

Clinical diagno.sis: Erytbroblaslo.sis fetalis. 

Anatomic dingnosi.s following autojxsy: Eiythroblaslosis fclali.s. 

Placenta: Avcight SfiO grains. Ratio of placental W(“ight to that ot fetus 
1:4.4, Cotyledons grossly were large, very smooth, pale ]u‘nk color. 

Pathologist’s diagnosis: erythroblastotic jjlaeeiita (Fig. 
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On March 8, 1945, a test for blocking antibody in the patient’s serum was 
negative. At this time the patient was about five weeks pregnant (her third 
pregnancy), the last menstrual period being Jan, 28, 1945. On May 23, 1945, 
the blocking antibody was again found, and this increased in amount until 
June 1, 1945. On June 6 the patient reported .she had not felt life for four days, 
and on July 5 labor was induced by the use of a Voorhees bag. On July 7, the 
third pregnancy terminated by spontaneous delivery of a 290-Gm. macerated 
male fetus. Autopsy was not done. Placental weight, 300 grams. The ratio 
of placental weight to that of fetus was 1:1. Pathologist’s report: abortion. 



MAR. APR. I I ImAY' I IjUNE I > JULY 
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Fig. 2. — Conglutinin titration.s Case 1. 

On March 15, 1946, the patient reported to clinic stating that her last 
menstrual period had been Oct. 7, 1945. The estimated date of confinement was 
July 14, 1946. The Bh conglutinin titei’s during the course of this pregnancy are 
shown in Fig. 2 along with the dosages of ethylene disulfonate administered. 
Agglutinating antibody was never found in the sei’um. On June 29, 1946, the 
fourth pregnancy terminated by .spontaneous onset of labor with delivery of a 
living 3,380 Gm. female after a labor of fifteen hours. Physical examination of 
the infant was entirely noimal. The average daily blood counts are shown 
in Table I. The infant was group A Bh positive. No Bli antibodies were found 
in the cord blood. Prothrombin time 25/26 seconds. 
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The infant was discharged from the hospital on its tenth day of life weigh- 
ing 150 Gm. above birth weight. The clinical course of the infant during its 
hospital stay and subsequently was entirely normal. The infant appeared only 
slightly icteric on its third day of life, but this entirely disappeai’ed within two 
days. Placenta : weight 680 grams. Ratio of placental weight to that of fetus 
1:5. Pathologist’s diagnosis: normal cord and placenta (Fig. 3). 

Case 2. — ^j\Irs. M. A., a 30-year-old para iii, gravida iv. Wassermann reac- 
tion was negative. The patient’s obstetric history is summarized in Fig. 4. 



Flgr. 3. — Pliotomicrofrraph of placenta from Case 1. Infant born In 191G. Normal. Mature 
red blood cells in .small vessel near top. Normal villi. {X210.) 

? (f 

ONRH2HR+ Ag M RH-HR+ SECRETOR 

n ^ , rJ 

1936 1937 1939 1946 

OMNRHg AgMNRH- ? Ag MN RH-HR-f SECRETOR 


Fig. 4. — Obstetric history Ca.‘=e 2 (Mrs. M. A.)* 

*We are indebted to Dr. .Me.xandcr S. Wiener for carrying out the Rh typing and Hr 
tests in this case. 


The finst two infants were clinically normal. The third pregnancy 
terminated one week past, term with the delivery of a. living. 2,730 Gm. male 
infant. It is of intere.st that the infant Avas relatively .small in .spite of the fact 
that it was delivered at full term. At the time of dcliveiy the amniotic fluid and 
vernix caseosa were golden yellow colored, although the sclerae were not icteric. 
No note was kept concerning the placenta, nor wore microscopic .sections of the 
])laeenta made. When the infant was twelve horn’s old it was noted to be 
icteric. The spleen and liver were enlarged. Twenty-four houns later there 
Avas no improA’cment in the infant’s condition. The icterus index at tin's time 
Avns 240 units. Red blood cells, 5.90, hemoglobin, 22.0 Gm., Avhite blood cells, 
23,000. Smear shoAA’cd “definite increase in erythroblasts.” Infant transfused 
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Avitli 100 c.c. of motlier’s blood without reaction. Splenectomy was considered. 
However, the infant continued to do poorlj'', and .sliortly after the transfusion 
had a convulsive seizure. These seizui-es became progressively more severe and 
frequent and the baby died fifty-three hours after birth. Clinical diagnosis; 
icterus gravis. 

The anatomic diagnosis following autoi)sy included among others, “Question 
of erythrobla.sto.sis fetalis.” The pathologist makes a further note: “N. B. 



3<’iK. ~i. — Anti-A tilnition.s C.i.se 2. 
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Tabu: I. Comi’arison o?’ Brood Studiks, of the Three Ixkaxts Discussed, With Normal 
Values as Presented by Chuixard, Osoood, and Ellis’s 


DAYS 

AVERAGE RED BLOOD CELLS 
(GIRLS) 

j .\vi:r.\ge hemoglobin 

[ (GIRLS) 

1 NORMAL 1 

j CASE 1 

1 CASE 2 1 

CASE 3 1 

normal 

. 1 CASEl 

1 CASE 2 1 

CASE 3 

1 

4.G5 

5.23 

5.59 

4.61 

17.01 

22.00 

21.00 

16.7 

2 

4.71 

4.53 

4.4G 

4.28 

17.58 

18.30 

18.30 

15.9 

3 

4.95 

4.44 

5.20 

3.74 

17,28 

16.90 

18.35 

15.0 

4 

4.5G 

4.73 

5.38 

4.13 

17.45 

16.90 

19.10 

15.0 

5 

4.5G 

4.87 

^.75 

3.7G 

15.39 

17.20 

18.25 

15.0 

G 

1.53 

4.98 

5.10 

3.50 

15.99 

17.20 

18.00 

14.2 

7 

4,07 

4.52 

5.10 

3.10 • 

14.10 

16.70 

17.50 

12.6 

8 

4.52 

4 02 

4.80 

3.23 

16.02 

16.20 

18.00 

13.1 

9 

4.58 



2.70 

15.48 



11.3 

10 

4.28 


4.95 

3.G0* 

14.88 


17.60 

13.8“ 

11 




3.30* 




12.3* 

12 


4.25 


2.60* 


16.60 


11.0* 

13 




3.30* 




13.3* 



Fig-. C. — Pliotoinicrograph of placenta from Case 2. Infant born 19 IG. Normal. Normal ml 
blood cell.s in large ve.?sel. Normal villi. Normal vascularity. (X-10.) 

The findings here are compatible with erythrolilaslosis fetalis, but the diagnosis 
must rest more on the post-mortem peripheral blood moi’phology.” 

The obstetrician made a note in the patient's chart as follows: “This 
patient's baby died of erythroblastosis, confirmed clinically by Dr. .S. W- 
Clausen, professor of pediatrics, and ahso at autop.sy. In view of the likeli- 
hood that all subsequent pregnancies may re.sult in the same condition, it seems 
wise to give contraceptive advice.” 

In July, 1945, the patient consulted the author regarding future preg- 
nancies. She was found to be group 0 TJh positive. Anti-A titer 1 ;256 (Dig. 5). 
She Avas seen again in December, 1945, at Avhich time she rejiorted her last mcn- 
.strual period as Oct. S, 1945. Her e.stimatcd date of confinement ivas July 15, 
1940. Both A and B antibody titrations were carried out during the remainder 
of this patient's pregnancy. Only the anti-A titers arc shown in Fig. 5, .since 
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only they are significant. Tlic do.sages of ethylene disulfonate administered are 
also shown in Fig. 5. . ’ 

On July 20, 1946, this fourth pregnancy terminated by spontaneous onset 
of labor with deliveiy of a living, 3,880 Gm. female infant after a labor of 
seven hours. Physical examination of the infant was entirely normal. The 
average daily blood counts are shown in Table I. Blood typing : group A 2 IVIN 
Rh negative. Hr positive. Seeretor. Anti-A titer on cord blood 1;64. Pro- 
thrombin time was not ascertained. 

The infant was discharged from the hospital on its tenth day, weighing 160 
Gm. above birth weight. The clinical course of the infant during its hospital 
stay and subsequently was entirely normal. No clinical icterus was noted by 
the author and several other observers. However, one observer questioned the 
presence of icterus on the infant’s fourth day of life, at which time an icterus 
index was 60 units per 100 c.c. of blood. Placenta : weight 670 grams. Ratio of 
placental weight to that of the fetus 1:5.8. Pathologist’s diagnosis: normal 
cord and placenta (Pig. 6). 

? , cT 

ARH- 0 RH+ 


I , 

? ? ^ ? 

1941 1942 1944 1946 

A RH- 0 RH+ P 0. RH+ 

Fig. 7. — Ob.stetric history Case 3 (Mrs. V. S.) 


Table II. Blood Studies ox Infant, Case 3 


date 

, TIME 

RED BLOOD 
CELLS 
MILLIONS 
PER MM.3 


WHITE 
BLOOD 
CELLS 
PER MM.3 

1 . 1 . 

UNITS 

PER 

100 C.C. 

REMARKS 

9/28/4f) 

11:00 P.M. 




Birth 

9/29/4G 

12:, 30 A.M. 

5.01 

17.9 

19,500 

30 

Smear — 6 normoblasts per 100 






white blood cells 

9/30/4G 

10:00 A.M. 4.40 

16.0 


Prothrombin time 26/18 

10/ 1/4G 


3.74 

15.0 

11,650 


Smear — 1 erythroblast 

10/ 2/46 

11:00 A.M, 

4.17 

16.5 

100 

Definite icterus present 

10/ 3/46 

8:30 A.M, 

4.00 

15.5 

88 


10/ 4/46 

8:30 A.M. 3.60 

15.0 

13,250 



10/ 5/46 

9:00 A.M. 3.20 

12.7 



10/ 6/46 

8:45 A.M. 3.33 

13.0 



10/ 7/46 

9:00 A.M. 2.70 

11.3 


Transfusion 70 c.c. group 0 






Rh- blood 

10/ 8/46 

8:30 A.M. 3.60 

13.8 


Transfusion 50 c.c. group 0 






Rh- blood 

10/ 9/46 

9:00 A.M. 3.30 

12.3 

54 

Icterus nearly gone 

10/10/46 

10:00 A.M. 2.60 

11.0 


Transfusion 70 c.c. group 0 






Eh- blood 

10/11/46 

2:00 P.M. 3.30 

13.3 



10/12/46 

9:00 A.M 

3.00 

12.0 



10/13/46 

11:30 A.M 

3. .30 

12.0 



10/14/46 

2:00 P.M. 

2.70 

11.0 



10/15/46 

9:00 A.M. 2.60 

10.5 


Transfusion 70 c.c. group 0 






Rh- blood 

10/16/46 

2:00 P.M. 3.60 

13.5 



10/22/46 


3.90 

12.0 
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Case 3, — Mi-s. V. S.^' A 27-year-olcl para iii, gravida iv. Wassemiann 
reaction negative. The obstetric history is shown in Pig. 7. 

The first two pregnancies were entirely normal, as were the infants. The 
expected date of delivery for the third ■ pregnancy was Nov. 20, 1944. The 
pregnancy progressed in a normal manner until the patient’s %nsit to her 


m 


* Mr 

r i£ T 


Fifr. 9. — Same ciuse as Fij?. S. A''inus in center shows vessel full of nucleated red 

It is lareo. There is per.«i.stcnce of Lantrlians' layer. Stroma Is ctlematous. (x-loO.) 

•This patient -was delivered of her second and third prefrnancics at the Gcn''.'feo iio.^pit-'il. 
Rochester, New York. We are indebted to that institution for the information %ve have 
ceming i-he third prcBnancy, and to Dr. Jacob Epstein for allorvlnK us. to study the patent 
durlnfT her recent prcnnancy. 
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obstetrician nine days before term, at which time he was unable to hear the 
fetal heart. Three days later the patient went into labor spontaneously and 
delivered a 3,370 Gm. stillborn male infant. No definite diagnosis could be 
made by the pathologist following autopsy because of autolysis of the organs. 
The protocol states, however, that there was among other things “marked edema 
of the subcutaneous tissues; congestion and intra-alveolar hemorrhages.”* 



V. s. 

PARA iii GRAVIDA Vv 
AGGLUTININ TITCR 


HCC ETHYLENE DISULFONATE 
GIVEN INTRAMUSCULARLY 
AT WEEKLY INTERVALS 

I 4^ agglutination 




Fig. 10 A. Fig. lOB. 

Fig. 10. — Conglutinin and agglutinin titrations Case 3. 


The pathologist felt 'that the microscopic picture of tlie placenta was 
“indicative of fetal erythroblasto.sis” (Pigs. 8 and 9). 

The patient consulted her obstetrician on Apr. 27, 1946 regarding her 
fourth pregnancj^, the expected date of confinement of wliich was Sept. 27, 1946. 
The Rh-antibody titers obtained and the ethylene disulfonate dosages adminis- 
tered this patient during tlie remainder of this pregnanej'- are shown in Fig. 10. 

On Sept. 28, 1946, medical hiduction of labor resulted in the spontaneous 
delivery of a living 3,490 Gm. female infant following a twelve-hour labor. 
Physical examination was entirely normal. The infant was group 0, Rh positive. 

•Sections of lung and kidney from thi.s infant were sent to Dr. Edith Potter following 
her recent publication on the diagno.sis of hemolytic disease of the newborn in the macerated 
fetus,” and she reports as follows : “The pre.sence of the large immature red cells in the 
lung is not as marked as in ^ome case.s, but I believe they are found in sufficient numbers to 
make a presumptive diagnosis of erj'throbla.stosi.s. The blood within the larger vessels also 
shows a higher incidence of nucleated cell.s than is normally found. The vessels in the kidney 
likewise show nucleated cells in greater numbers Oian normal.” 
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Cord blood revealed an Rh eonglutinating antibody titer of 1:128. This had 
fallen to 1 :64 in venous blood obtained by heel puncture on the infant’s ninth 
day of life. In neither ease was agglutinating antibody found. Only the more 
pertinent blood studies done on this infant are presented in Table II. 

On Oct. 17, 1946, the infant’s nineteenth day of life, it Avas discharged from 
the hospital Aveighing 520 Gm. above birth Aveight. The clinical course of the 
infant during its hospital sta.y Avas typically one of hemolytic disease of the 
neAA^born. At the time of discharge, the baby appeared to be entirely normal. 
Its subsequent course has been uneventful. 

Placenta: AA^eight 550 Gm. Ratio of placental Aveight to that of the fetus 
1 :6.3. Pathologist’s diagnosis: Normal cord and placenta (Fig. 11). 



Fig. 11. — Photomicrograph oC placenta from Case 3. Infant born 194G. Normal. Placenta 

normal. (X210.) 

Discussion 

The author has attempted to prove tliat in each of the three cases pre- 
sented the patient had, prior to the present study, gii^en birth to one or more 
infants suffering from hemolytic disease of the neAA^born. To this end extensive 
case histories and photomicrographs of placentas have been presented. If it is 
conceded by the reader that in each case a history of hemolytic disease of the 
neAvborn exists, then lie must likeAvise concede that all subsequent pregnancies 
should result in the delivery of an infant AAnth hemolytic disease of the neAv- 
born, provided certain criteria are fulfilled. If tliis is not so, then mu.st 
abandon our entire concept of the etiology of hemolytic disease of the neAvborn. 
In Cases 1 and 3, in order for this to happen, it Avould be necessary that sub- 
sequent infants be Rh positive. In Case 2 it Avould be neee.ssar 5 ^ that the infant 
belong to group A and that the mother again be sensitized to the A factor, as 
she Avas in her previous pregnancy. In each in-stance, it has been demonstrated 
that these criteria have been fulfilled. One can conclude, therefore, that in 
each case, the most recent pregnancy should have resulted in the birth of a 
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baby suffering from hemolytic disea.se of the newborn. That this did not happen 
is obvious from the results presented. The infants in Cases 1 and 2 were clin- 
ically normal. In Case 3, the infant veiy obviou.sly had hemolytic disease, but 
in a form amenable to treatment and mild enough that it survived following 
transfusion. This occurred, in spite of the fact that the previous pregnancy of 
this patient resulted in the birth of a stillborn, possibly hydropic infant. 

In Cases 1 and 2 there was no evidence clinically that the infants were not 
normal. Physical examination was enti7‘ely normal at birth and remained so 
throughout the period of observation. In both in.stances there was possibly 
slight icterus on the third and fourth daj^s of life, re.spectively, but no more than 
one sees frequently and interprets as a very mild physiologic .jaundice. In 
each instance this very slight icterus was gone within two days. In both cases- 
the infants took their feedings well, gained satisfactorily, and were discharged 
from the hospital above birth weight. 

Table I lists the daily average red blood cell and hemoglobin values of all 
infants and compares them with normal values as published by Chuinard, Os- 
good, and Ellis.’^® In Cases 1 and 2 the initial levels for both red blood cell and 
hemoglobin were higher than noianal, possibly due to the fact that the cords 
were not clamped until pulsations had stopped, and there was consequently a 
drop in the levels on the second day in eaeli case. From this point on, how- 
ever, the values were equally high or higher than the nomal values listed. 

In ease three the findings were not as dramatic, but the results were equally 
satisfactory, in that this patient now has a normal healthy baby, when it could 
rightfully be expected that she should have delivered another stillborn and 
probably hydropic infant. The baby in question began to .show slight icterus on 
its third day of life, and by the fourth day was definitely icteric. At no time 
was the liver or spleen palpable. The infant appeai’cd well and took its feed- 
ings satisfactorily resulting in a good weight gain so that at the time of dis- 
charge from the hospital it was far above birth weight. The average daily 
red blood cell and hemoglobin levels of this infant (Tables I and II) gradually 
fell until on the ninth day of life, transfusion seemed to be indicated. It was 
then found necessary to give the infant a total of 260 e.c. of Rh-negative blood 
before a satisfactory level was maintained. 

Prom the foregoing, one can deduce that the three infants under diseus.sion 
.should have had hemolytic disea.se of the newborn, but that only one of them 
did suffer from that disease, and that one only in a form mild enough that it 
was entirely amenable to transfusion therapy. 

It is essential now that we re\iew the antenatal care of the patients in these 
three cases. This eonsi.sted of repeated intramuscular injections of ethylene 
disulfonate in a dilution of 1 in distilled water, along vdth close observation 
of the titer of Rh antibody and alpha agglutinin. From Pigs. 2, 5, and 10, one 
can see that in each in.stance the offending antibody titer fell from relatively 
high levels to relatively low ones. Case 3 differs from the first two in this regard 
in that the level did nol remain low, but tended to rise, not only in the total 
number of test tubes in which agglutination was detectable, but in the degree of 
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agglutination present in each tube. This would seem to be significant, since the 
patient in this case delivered an infant with hemolytic disease of the newborn, 
whereas the patients in the first two cases delivered normal infants. 

In a large series of cases in which we have had the opportunity to follow 
antibody titers during pregnancy, we have never observed a fall in titer, as was 
noted in these cases, except when the infant dies in utero. Our experience has 
been that the level either remains static or rises gradually. This has been the 
experience of others.^® 

What, then, brought about this fallf Jt must be one of two things; eitlier 
ethylene disulfonate or distilled water. It does not seem iDossible that the 
minute quantities of etliylene disulfohate given could have any effect upon the 
antibody in’oducing mechanism of the body. How could the distilled water do 
this? One possible answer is that as the reisult of the injection of such an un- 
physiologic solution into muscle tissue, there is a certain amount of tissue dam- 
age. This in turn could cause the liberation of an substance which when 
picked up by the blood stream would neutralize all the circulating antibody, and 
thus bring about a fall in antibody level. Another possibility would be that 
this substance would attract all antibodies to the site of injury, and like- 
wise deplete the serum titers. Repeated injections of the offending agent would 
tend to make the process continuous. 

We have observed as have others that tlie absolute' level of titration of 
the Rh antibody bears little or no relationship to the severity of the disease in 
the newborn. In view of the present observations, it is felt now that that state- 
ment is only a partial truth. We believe now that the total antibody level when 
it is coupled with the amount of agglutination per test tube may be of definite 
help in prognosticating the seriousness of the disease in the newborn. For 
example, a serum carrying a titer of 1 :64 in which only the first tube shows 4rf 
agglutination is not as potent a serum as one carrjdng a titer of 1 ;64 in which 
five of the tubes show 4+ agglutination. Pigs. 1 and 10 illustrate this point. 
The technique of performing the titration tests must, of course, be kept uniform 
in all respects. In addition, it would seem that the length of time the patient 
carries a high titer of antibody is more important than the height of the titer 
of the antibody. So that when one attempts to prognosticate the severity of 
hemolytic disease of the newborn, he should consider three factors; (1) the 
length of time before term that antibodj' appears in the maternal serum, (2) 
absolute height of antibody, and (3) degree of agglutination per test tube noted 
when titration is being carried out. This proposition is based on the fact that 
in Cases 1 and 2 the high titer and high degree of agglutination (4+ and 3+), were 
carried for only a relatively short time, while in Case 3, although the high titers 
were present only a relatively short time, still the degree of agglutination per 
tube (4+ and 3+) remained elevated for a considerably longer period. When 
reviemng the individual tube agglutination for Case 2 (Pig. 5), it must be kept 
in mind that the alpha agglutinin is a natural one for this patient and that its 
usual titer of 1:256 is illustrated in the first column to the left of the figui’e. 

. Apparently it is not possible to reduce the total titer or degree of agglutination 
per tube below those values observed in the pre-pregnant state. 
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The conclusion, then, seems justified tliat as a result of the intramuscular 
injection, as given, two infants were spared from hemolytic disease of the new- 
born, while the third had the disease in a milder form than would normally have 
been expected. 

No other patients have been handled in the manner described. However, 
further studies are being made on the use of distilled water in this connection. 

It is of interest to note that no marked change in antibody level was ap- 
parent until four to six injections had been given. The significance of this 
is not clear. It is also of interest that in each case there was a rise in antibody 
level on the eighth to tenth postpartum day. This reaction has been described 
by others. It is especially marked in Case 2 (Pig. 5). 

In Case 3 when it was definitely e.stablished that the antibody was rising 
agaiii as the patient approached term an attempt was made to arrest this by 
increasing the frequency of injeetion.s, but to no avail. It is entirely possible 
that had labor been induced four to six weeks before term, an entirely healthy, 
though premature infant would have resulted. Instead, the patient was allowed 
to go to full term at which time induction of labor was carried out. 

It is interesting to note that in Case 2, although the infant belonged to 
group A, the cord blood carried an anti-A titer of 1 :64. In Case 3 the Rh con- 
glutinating antibody in cord blood was 1:128, and still remained high in venous 
blood drawn from the infant nine days later. . 

Case 2 is one more to add to the list of hemolytic disease of the newborn 
due to A-0 or B-0 incompatibility. Boorman, Dodd, and Mollison,’" La Vake,’® 
Polayes,’® and Wiener^® have reported other cases. This is similar to some re- 
ported by Wiener in that the infant was a seeretor, as they were in some of his 
cases. 

e 

It should be stated that very rarely will one find Rh antibodies in the ma- 
ternal serum in goodly amounts only to have that patient later deliver a healthy 
Rh-positive infant. In fact the author has reported two such cases.® In neither 
ease, however, had the patient previou-sly delivered an infant suffering from 
hemolytic disea.se nor had this been .so in the other similar cases reported.^^’ 

It is on this fundamental point that these ca.ses differ from those described in 
this presentation. 

Summary 

Three eases are presented in which an attempt was made to prevent hemo- 
lytic disease of the newborn by means of intramuscular injections of ethylene 
disulfonate in distilled water into the mother ante partum. 

In two of the cases normal infants were born while in the third case the 
infant suffered from hemolytic disease. 

It is suggested that some nonspecific ti.ssue reaction may bring about a 
lowering of the serum antibody level, and thus prevent or modify the disease 
in the newborn. 

A more suitable plan for aiding in the prognostication of hemolytic disease 
of the newborn is outlined. 
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A STUDY OF TWO TRANSFUSION DEATHS DUE TO 
Eh INCOMPATIBILITY 


Bruce F. P. Williams, M.D, New York, N. Y. 

(From- the Dojiarlmeni of Ohstetricft and Gynecology, Cornell Univer/tity Medical College and 

The Neiu York Hospital) 

S INCE the discovery of the Eh antigen in 1940 by Landsteiner and ^Viener, the 
medical profession has become acutely aAvare of the importance of this factor 
in hemolj'tic disease of the newborn. Only in recent years, however, has the 
significance of the Eh antigen in transfusion reactions been appreciated. Much 
has been written concerning the need of Eh compatibility tests prior to trans- 
fusion with whole blood, and the necessity for employing Eh-negative blood in 
transfusing Eh-negative individuals. Yet, little infonnation is available as to 
methods of therapy once a .transfusion has been given Avith incompatible blood 
and a reaction occurs. 

It is the purpose of this paper to report tAvo deaths alti'ibuted to transfusion 
Avith incompatible Eh blood. The first dcalh occurred in June, 1944, prior to the 
development of a definite clinic policy concerning the Eh antigen at the Ncav 
York Lying-In Hospital, and aa^s the stimulus for its inauguration in August 
of the same ^mar. .Cole has reported in detail the development of this policy AAuth 
respect to the precautionary and inAm.stigatoiy procedures noAv employed. The 
second death occurred in 1945, attributed to an error in the Eh typing. 

Transfusion Deaths Due to Incompatible Eh Blood 

Ca.se 1. — The patient Avas a 32-year-old para iii, gravida au, avIio Avas 
admitted to the obstetric serAUce in 1944 at seven months ge.station Avith a history 
of antepartum bleeding. Her obstetric histoiy revealed one spontaneous abortion 
and three normal delNeries prior to the delivery of a deadborn, maeei’ated, ery- 
throblastotic (?) fetus at six months in 1940. When first examined in the hos- 
pital, the fetal heart could not be heard, and a sterile vaginal examination four 
days later .shoAA^ed the cei'vix to be three centimeters dilated AAUth bulging mem- 
branes. The membranes AA'ere ruptured, no placenta AA-as identified, but labor did 
not ensue. Because of continued bleeding, operative intervention AA'as decided up- 
on. Ec-examination revealed the pre.sence of a marginal placenta previa Avith tlie 
cervix fiAm centimeters dilated. An interaal podalic version, breech extraction, 
and manual removal of the placenta Avere performed. The infant Avas a 750 Gm. 
macerated male. During the operation tlie patient .suffered a blood loss of 800 
C.C., and a transfusion of suppo.sedly compatible blood Avas given. .Shortly after 
the transfusion AA’as completed a reaction occurred Avhich Avas characterized ly 
chills, fever to 39.2° C., and .shock. On the day folloA\dng the transfusion there 
AA^as an icteric tint to tlie sclera and .skin, and it Avas noted that the patient had 
not voided since deliveiy. Catheterization yielded but 10 c.c. of urine. Deter- 
mination of the patient’s Eh type shoAA-ed her to be Eh negative, Avhile the donor 
ivas Eh positive. 
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The decision was made to alkalinize the patient and force fluids in the form 
of hypertonic glucose by moutli and liy vein in an attempt to stimulate the 
kidneys both by inassive hydration and hyperglycemia. Accordingly, the 
intravenous intake included 3,050 c.c. of 20 per cent glucose supplemented with 
50 per cent glucose and M/6 lactate to maintain urine alkalinity. The blood 
nonprotein nitrogen was recorded as 78.4 mg. per cent. Examination of the 
urine failed to demonstrate hemoglobin or red cells. On the third post- 
transfusion day (hereafter to lie referred to as PT day) the output was only 
77 c.c. despite an intravenous intake of 3,500 cubic centimeters. Vasodilators 
in the form of aminophylline and caffeine were administered with no demon- 
strable effect. As a result of the daily use of M/6 lactate the carbon dioxide 
combining power of the blood rose to OOp volumes per cent and it was discon- 
tinued. By now the patient was clinically Avorse. She was restless, nauseated, 
and drow.sy. All oral feedings and fluids Avere promptly expelled, .so that 
nutrition had to be maintained by parcntei-al feedings. An oxygen tent relieA'^ed 
the patient greatly. 

On the fifth PT day the outjjut had ri.sen lo 120 c.c., AAoth an intake of 2,000 
c.c. Edema of the face and extremities AA^as marked, although the lungs Avere 
clear. IntraA’enous calcium chloride Avas administered to eomlmt tlie alkalosis. 
By the eighth PT day the output had risen to 445 c.c., although tlie nonprotein 
nitrogen Avas noAV 114 mg. per cent. Clinically, the patient Avas critically ill. 
Generalized edema AA^as marked; fine moist rales Avere heard at the bases, as aa’-cII 
as coarse rhonchi through the lung fields; the breath Avas typical of nitrogen 
retention; and the patient Avas semicomatose but afebrile. As a final resort, 
intraA^enous sucrose Avas employed to sthnulate the kidneys, Avithout beneficial 
results being observed. 

The next da.y (PT nine) the temperature rose to 38.4° C. and penicillin Avas 
started. It AA^as the impression that the patient had a terminal pneumonia Avith 
respirations labored and shalloAv. The urinary output had increased to 620 
c.c. In the early morning of the tenth PT day the patient Avent into extremis and 
expired. Blood chemistries draAAUi immediately prior to death rcA^ealed a non- 
protein nitrogen of 159 mg. per cent, in sijite of the steadily increasing output. 

Autopsy shoAved that all the body cavities Avere partially filled AAuth fluid. 
The right pleural caAnty contained 500 c.c, of straAA'-colored fluid and the left, 
250 c.c. The ti&sues Avere markedly edematous. Grossly, the lungs shoAved the 
presence of multiple areas of consolidation AAuth large amounts of expressible 
fluid in the alveoli and bronchioles. The right and left kidneys Aveighed 300 and 
325 Gm., respectiA^ely, and AA^ere larger than normal. The capsules stripped 
easily, exposing a pale gra.A', smooth cortical surface Avith scattered punctate 
areas of hemorrhage. The cut surfaces reA’-ealed a Avell-differentiatcd medullary 
area Avith scattered hemorrhages present throughout the cortices. Micro- 
scopically, the tubules in the uppei- medullary region Avere found to contain some 
blood cells and hemoglobin casts. Throughout the stroma of the kidney numer- 
ous lymphocytes and scattered neutrophils AA^ere present. BoAA^man’s capsule 
surrounding many of the glomeruli Avas distended and filled Avith some pink 
precipitate. 

The intake, output, and changes in the blood chemistry are tabulated in 
Table I. 

Nonprotein Nitrogen: Tavo days folloAAung the transfusion the nonprotein 
nitrogen Avas elevated to 78 mg. per cent. Despite fluid therapy and an in- 
creasing urinary output, the nonprotein nitrogen sloAA'ly rose to 160 mg. per 
cent by the day of death. Similarly, the blood urea nitrogen shoAA’-ed a like 
pattern, rising from 63 rag. per cent to 87 mg. per cent. 
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Table I. Laboratory Studies of First Patient Dying From a Transfusion of Incom- 
patible Eli Blood 


PT 

DAY 

B.U.N. 

SUGAR 

coj 

PRO- 

TEIN 


URIC 

ACID 

HEMO- 

GLOBIN 

OUTPUT 

intake 

1 






— — 




8.5 

0 

3,400 

2 


450 

52 


78 

6.0 

6.0 

50 

3,050 

.3 

63 


90 + 

— — 

77 

9.1 


77 

3,500 

4 

68 


90 + 


79 

9.2 


100 

2,000 

5 

— — 

_ — ~ 


— — 



6.0 

120 

1,900 

6 

73 


84 

— — 

100 

1 6.4 

— — 

125 

3,000 

7 

77 


80 

— — 

94 

14.3 



170 

2,000 

8 



60 


103 

14.6 


44-5 

3,050 

9 

87 

140 

66 

4.8 

115 

15.8 



620 

60 

10 

— 

— 

— 

— 

160 

17.7 

— 

— 

— 


Carbon Dioxide Combining Poiver: Tliree liours prior to transfusion the 
patient received 3 Gm. of sodium liicarlionate l)y moutli. On the first PT day 
she received a total of 8 Gm'. of oral sodium liicarbonate and 1,000 c._e. of in- 
travenous M/6 lactate; and on PT day two 12 Gm. of oral bicarbonate of soda, 
and 2,000 c.c. of intravenous M/6 lactate were given. At that, point the COj 
combining power was found to be 90+ volumes per cent. Alkalinization was 
then abandoned, and all fluids thereafter were eitlier 20 per cent or 50 per cent 
glucose. By PT day seven the COj combining power was still 80 volumes per 
cent, so calcium chloride (10 c.c. of a 5 per cent solution) was administered 
twice that day. Subsequent readings Avcre within normal range. Clinically, 
there Avere no signs of the marked alkalosis. 

Uric Acid: A ri.se in the uric acid value occurred AA'liicli more or less 
paralleled the rise in nonprotein nitrogen. 

Water Balance: On admission to the hospital the patient Aveighed 58.8 
kilograms. Delivery resulted in the loss of approximately 3.0 kilograms of 
Aveight,*^ yet at autop.sy the patient Aveighed 60.0 kilograms. Thus, the patient 
gained approximately 4.2 kilograms Avhile she Avas in the hospital, the majority 
of Avhieh Avas presumably represented by retained fluid. 

Urine: De.spite the marked alkalosis a.s exhibited by blood .studies, the urine 
pH ncA'^er exceeded 7.75, the lusual pTI being in the Aucinity of 7.5. Eepeated 
microscopic examinations failed to shoAv the presence of red cells or cellular 
debris. The output steadily increased from 0.0 on PT one to 620 c.c. the day 
before death. The urine Avas consistently amber in color and usually clear, 
although on several occasions slight tiu’bidity Avas noted. 

Comment. — It is apparent in this case that the renal shutdoAAm occurred as 
the result of an Kh-negative iudiAndual being transfused Avith Rh-positive blood, 
and that the accident Avould have been aA^oided had the patient been lih typed 
prior to transfusion. The patient had been sensitized by previous pregnancies, for 
she had no history of previous tran.sfusion therapy. The oliguria appeared imme- 
diatelj". The treatment consisted of hydration and alkalization. Despite a CO 2 
combining poAver of 90+ A^olumes per cent, there Avas no diuresi.s, nor did the 
urine become markedly alkaline. The cause of death Avas probably the ma.ssiv€ 
terminal pulmonary infection. Pulmonary edema AA^as probably no more than 
a secondary cause, for the greate.st amount of retained fluid at death could not 
have been more than 4.2 kilogi’ams. It is unlikely that this small volume could 
produce primary pulmonary edema. The kidney ]e.sions Avere typical of trans- 
fusion reaction kidneys AA'herein considerable difflcult.v is experienced in locating 
lesions or ca.sts. The greater part of the kidney parenchyma appeared normal. 

Case 2. — The patient aa-rs a 33-year-old, para iii, gravida ia', aa4io was ad- 
mitted to the obstetric service prior to the onset of labor. The past obstetric 


•Fetus, 760 Gm. ; blood, 800 c.c,; amnioUc fluid. 1,000 c.c.; and placenta, 410 Gm. 
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history revealed that she had liad three normal full-term deliveries. There was 
no positive history of hemolytic disease, although the last infant, horn in 1944, 
became slightly jaundiced twenty-four hours after birth. 

In tlic present pregnancy the patient was registered late in the thirty-fifth 
week of gestation in December, 1945. The initial examination was unremark- 
able ; her blood was tjTied as group A and Rh positive. An anemia was present 
which did not respond to the usual therapy, so that admission to the hospital in 
the thirty-ninth week of pregnancy was advised. On admission to the hospital 
she was found to have a hemoglobin of 8.0 Gm. and a volume of 30 mm. 
Thus, on the following day a transfusion of 500 c.e. of group A, Rh positive, sup- 
posedly compatible blood was administered. There was no reaction until ap- 
proximately two hours after the discontinuance of the transfusion, at which time 
the patient complained of chilly .sensation, l)eeame nauseated, and vomited. 
Soon after this she began to talk incoherently and her face became markedly 
flushed. No icterus was demonstralfle. ' Morphine and atropine were given, and 
shortly afterwards an infusion of M/6 lactate was started as well as oral 
bicarbonate of soda. 

On the evening of tlie first FT day 20 c.e. of dark brown urine was passed 
which was guaiac positive for blood. By tlie second FT day the patient had 
passed a total of 70 c.c. of urine. The blood bank then rechecked the Rh of the 
patient and found her, contrary to their initial report, to be Rh negative. The 
patient was placed in an oxygen tent and local heat was applied externally to the 
kidney areas. Intravenous fluids in the form of 10 per cent and 50 per cent 
glucose were started. Aminopliylline (0.5 Gm.) was given at three-hour 
intervals. It was felt that on this regimen diuresis might be facilitated if the 
blood sugar could be elevated to such a point as to cause spillage of sugar, carry- 
ing a corresponding amount of water with it through the kidney tubules, thus 
washing the tubules free of any ])ossibie obstructing easts or cellular debris. 
In view of the pronounced allcalosis exhibited in Case 1, as well as the marked 
edema, the .sodium ion was restricted so as to minimize the storage of fluid in the 
extracellular compartment. Hypertonic glucose in distilled water, 6,350 c.c., 
was administered intravenou.sly over a twenty-four period, and only 170 c.e. of 
urine was obtained. The ])lood .sugar rose to 223 mg., far below a good renal 
spillage threshold. On FT day four the urine obtained was four-plus for sugar, 
.so that maximum diuresis from glucose therapy was l^eing achieved, yet the out- 
put was only 73 cubic centimeters. 

A celiac ganglion block was performed in an attempt to eliminate any pos- 
sible spasm of the renal ve.ssels, if s]msni be present, and possibly increase the 
blood flow through the kidneys. This procedure failed to produce any in- 
creased urinary function. On the fifth FT day it was decided to attempt induc- 
tion of labor so as to utilize the diuretic phenomenon seen in the early post- 
partum period. The patient delivered precipitately after two and one-half 
hours of labor. The infant was a living, normal, 3,580 Gm. female with no signs 
of hemolytic disease. The infant was found to be Rh positive. The output on 
that day, despite delivery, was only 21 c.c., the intake 2,500 c.e. By now clinical 
edema was demonstrable in the extremities, face, and over the sacrum. 

B}’- the seventh FT da^’- mercurial diuretics were employed in view of 
the alarmingly low output, 20 to 30 c.c. per day, as well as a steadily rising non- 
protein nitrogen, now elevated to 101. Mercupurin was given in two repeated 
doses of 1. c.c. each. Catheterization following each injection yielded 12 c.e. 
and 2 c.c. of urine, respectively. The- edema was marked, although, except for 
an inconstant rhonehus, the lungs were quite clear. There was obvious clouding 
of the sensorium, and a rather mai’kcd diarrliea was present. Despite the 
employment of mercupurin, the total output for the twenty-four hour period 
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was only 47 c.c. Merculiydrin was given in two doses with no demonstrable 
effect. The blood chlorides had dropped to 391 mg. per cent, so on PT day 
eleven, 4.5 to 13.0 grams of salt a day were given with the parenteral glucose of 
2,500 to 3,000 c.c. a day. Peculiarly enough, the day the salt was added the out- 
put increased from 108 c.c. to 908 c.c. Penicillin was .started prophylactieally 
in an attempt to prevent the pneumonia previously observed in Case 1. 

Clinically, the patient showed marked, improvement now. By the thirteenth 
PT day the urinaiy output was 3,150 e.e., excelling her intake. The urine had 
a specific gravity of 1.009 and contained 156 mg, per cent of urea. It was evident 
that the kidneys were recovering, for their ability to excrete urea had returned, 
and the nonprotein nitrogen fell from 130 to 111 mg, per cent. The patient 
could take feedings bj'- mouth and could tolerate being out of the oxygen tent 
for several hours at a time. The stupor and semicoma had disappeared. Edema 
was difficult to demonstrate, and examination of tlie lungs showed them to be 
clear. 

On the fifteenth PT day the clinical picture suddenly and dramatically 
changed. The pulse became rapid and irregular. Eespirations were .shallow 
and rapid. The patient became apprehensive, restless, and finally irrational. 
Examination of the chest revealed the presence of numerous adventitious sounds, 
rales and rhonclii throughout. Cyanosis appeared despite the oxygen tent. 
Pulmonary edema and congestion were obvious and her condition became rapidly , 
grave. Therapy consisted of oxygen by face mask, aminophylline, papaverine, 
and an attempted but un.successful phlebotomy. The patient’s course was 
rapidly downhill and she expired in a few hours. 

At autopsy there was a bilateral pleural effusion, 300 c.c. on the right, and 
150 c.c. on the left. The lungs were edematous and contained massive areas of 
consolidation typical of terminal pneumonia. The kidneys were larger than 
noinial, weighing 250 Gm. each. The cap.sules stripped with ease. Numerous 
minute, pinpoint .spots were seen on the surface, the general appearance being 
pale and somewhat amber. Microscopically, the kidneys showed a few areas 
■\\dth hemoglobin casts, cellular debris, and unrecognizable eoagulum, primarily 
in the convoluted and collecting tubules. The majority of the kidney parenelijona 
showed little if any pathologic changes. 

Table II shows the blood changes and a record of the patient’s intake and 
output. 

Table II. Laboratory Studies of a Second Patient Dying Froji a Transfusion of In- 
compatible Eh Blood 
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Blood Ui’ca Nitrogen and Nonprotein Nitrogen: On the second PT day the 
blood urea nitrogen was 84 mg. per cent. Slowly, throughout tlie next thirteen 
days, it steadily increased, plateauing around 100 nig. per cent during the last 
five days. The various procedures performer liad little effect on this rise. The 
noniirotein niti'ogen similarly rose, although the drop after diuresis had started 
was noticeable. Although tlic excretion of urea ivas obseiwed from PT day eleven 
and on, there was no marked alteration in the nonprotein nitrogen. 

Blood Sugar: It is interesting to note that, although massive glucose 
therapy was employed, the blood sugar was always below 100 mg. per cent but 
for the first five days of tlierapy. After 6,350 c.c. of glucose solutions, containing 
1,245 6m. of glucose, had been given, the blood sugar on PT day three was only 
223 mg. per cent and the urine only two-plus for sugar. This utilization on a 
metabolic basis is unexplain a])le. 

Chlorides: In order to prevent edema and storage of fluid in the extra- 
cellular compartment, salt was withheld. However, on PT day eleven, due to 
,the drop in blood chloride level, salt Avas administered in doses of 4.5 to 13 
Gm. a day. 

Plasma Proteins: Bach time a drop in the plasma proteins was observed 
500 c.c. of pooled plasma was given, A total volume of 1,750 c.c. was necessary. 

Carbon Dioxide Combining Power: On PT day tAvo the CO 2 AA^as 59 
A'-olumes per cent. No alkali Avas given until the tenth PT day in aucav of our ex- 
perience in Case 1. On PT day ten the CO 2 fell to 33 vohunes per cent, and a 
good response Avas obtained aaIicii M/6 lactate Avas giATn. 

Water Balance: The admission Aveight Avas 74.1 Idlogranis. At delivery 
the patient lost about 6.0 kilograms.^' At autopsy the patient AA’'eighed 85.0 
kilograms. This represented a weight gain of 16.9 kilograms, all of AAdiicli prob- 
ably AAms retained fluid. 

Urine: Table III shows the urine findings during the oliguria and the ap- 
parent recovery phase. 

Prom Table III it can ho seen that the large volumes^ of urine passed did 
contain the usual amounts of urea, even though the specific graAuty Avas Ioav. 
Yet AAuth this amount of nitrogenous material being i^assed, the blood levels of 
nitrogen products still remained eleAmted. Also, the negatiA’-e microscopic exam- 
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inations on these same days showed tliat little if any debris or casts were being 
removed from the kidney in the diuresis phase. 

Comment . — This patient was sensitized by pregnancy, and the reaction was 
due to Rh incompatibility. Blood drawn on the third PT day for antititer 
determination shoAved that the “serum did not contain any blocking antibodies, 
and the test with serum-suspended cells was negatiAm. Presumably this AAms due 
to the so-called iiegatiA^e phase of iso-immunization, and it could be expected that 
in a Aveek or ten days antibodies AAmuld be deinonstrable.” A blood specimen 
draAvn on PT daA^ ten shoAA’ed that the “serum Avas Aveakl}'- positive for blocking 
antibodies Avith a que.stionable reaction to serum suspended cells.” Another 
qualified examiner reported this .same specimen to contain “anti-rh agglutinins 
of the hyperimmune type or blocking Amriety Avhich is consi.stent Avith a trans- 
fu-sion of incompatible blood.” The error in typing Avas due to testing sci’um of 
poor .specificity employed at that time. A reeheek of other patients AAdiose Ph 
type had been determined Avith this .same serum shoAved .six additional incorrect 
reports. 

The treatment in this ease eon.sisted chiefly of hydration Avith hypertonic ’ 
glucose .supported AAuth mercurial diuretic.s, xanthine derivatiA^es, celiac' ganglion 
block, and eAmeuation of the uterus. The effect of the mercurials as a diuretic 
agent Avas unremarkable. The xanthines AAmre ineffectual. It is apparent that 
the diuresis so commonly seen folloAA'ing delivery cannot and does not occur 
Avhen ui'inaiy suppression is present. Celiac ganglion block likcAvise failed to 
alter the picture. Sodium chloride, lactate .solution, and plasma AA'cn-e all giA^en 
as supportive measures to restore and maintain the blood chemical picture as 
near to normal as possible. The hemoglobin A\ms consistently Ioav. Po.ssible im- 
mediate and repeated transfusions of Rh-negatiA’’e blood miglit haA^e altered the 
outcome. 

The cause of death A\^as again primarily related to an OA'erAvhelming pneu- 
monia, in .spite of adequate penicillin therapy for the Aa'c days preceding death. 
Except for one isolated elcA'ation to 38° C. on PT day tAvelve. the patient’s tem- 
perature remained normal or subnormal. Pulmonary edema Avas present 
terminally and no doubt contributed grcatlj^ to the final episode, for at this time 
the patient Avas in positiA^e AA'ater balance of 17 litei’s. The renal pathology can- 
not completely explain the sudden exodus of the patient during the ap})arent 
reeoA'ery phase of diuresis. 


Reports of Similar Cases 

Fifteen cases have been selected from the literature for compari.son and 
contrast AAdth the tAAm transfusion reactions presented in this paper. These 17 
cases may be briefly summarized in Table IV. All cases selected shoAV proA'cd 
Rh-negatiA'e recipients, and all donors except Iavo AA^ere proA’^ed to be Rh positive. 
As to the tAA'O exccption,s, one donor Avas represented by pooled I’cd cells,- the 
other by four transfusions of untAq>ed Rh Blood. There Avas a history suggesting 
hemolytic disease in 12 cases, and fi\'e of the seA-en deaths occurred in this 
group. All patients belonged to either group A or gi'oup 0. In only four cases 
AA'as toxemia manifested. Chills and fever AA'ere the commonest .sjTnptoms oliguria 
the commonest sign. Hemoglobinuria occurred in eight cases, and lumbar pain 
in fiA’c. Vomiting AA'as obserA-cd in four eases. In Iaa-o of the eases .shock and 
air hunger AA-ere noted. Clinical jaundice appeared in about one-half of the 
case.s, as did also edema. 

The amoiuit of blood giA-en aa-os usuall.v 500 c.c., although scA-eral eases re- 
ceiA'cd more. In general, lho.se patienls .sensitized by pi’CAdous pregnancies ap- 
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peared to have the more severe reactions, for in only two of the seven deaths was 
the history negative for hemoljdic disease (Table IV, Cases 1 and 2). 

The treatment varied greatly, although the majority of cases were treated 
with some form of glucose parenterall}’- with or without saline. Alkalinization 
was employed in eight of the eases, and live deaths occurred in this group. 
Spinal block was used in one patient that recovered (Table IV, Case 9), al- 
though we used a celiac ganglion block without sucee.ss in the one case. Four 
patients were treated with Eh-negative blood transfusion, and only one of these 
patients died. Eesnick, 1946, reported rapid diuresis following the use of 
intravenous sodium sulfate, but Newton employed this same therapy without 
success. 

Five autop.sies were obtained. Darkin.ski, in referring to the renal lesions, 
.states, “The cause of anuria would appear to be in the damage present in the 
glomeralar filter. This is undoubtedly due to a nephrotoxic substance, the 
nature of which is not apparent or understood.” Newton concluded, “There is 
no evidence of mechanical l)loekage in the tubules. Father, a suppres.sion of 
urine.” "VVe likewise feel that the renal lesions do not show mechanical blockage 
to be the basis for anuria and uremia. The suppre.s.sion of urine mu.st then be 
due to some other factor, the nature of which is not apparent to the author. 
The results of these eases have made us doubt the efficacy of massive glucose 
therapy and alkalinization. 

Summary 

1. Two deaths have been reported attributed to transfusion wth Eh in- 
compatible blood. 

2. The details of treatment with autopsy findings have been presented. 

3. Comparable eases from the literature have been reviewed and analyzed. 

4. No conelu.sion is offered for the preferred method of therapy in trans- 
fusion reactions Avith uremia. 
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INCIDENCE OF ISOIMMUNIZATION AMONG Rh-NEGATIVE 
PREGNANT WOMEN IN PUERTO RICO 

Mercedes Vicente de Torregrosa, Ph.D., Santurce, Puerto Rico 

(From Presbyterian Hospital) 

I T IS well known that Rli-uegative women bearing Rh-positive children occa- 
sionally become immunized with the development of Rh antibodies. These 
antibodies in some instances affect the fetus, giving rise to the syndrome 
known as erythroblastosis fetalis. 

There are two kinds of Rh antibodies: bivalent, known as agglutinins 
which cause in vitro visible clumping of Rh-positive red blood cells because 
agglutinins having two combining groups link two red cells together; and 
univalent, Rh antibodies also knovui as “blockers” or glutinins, need a third 
component for agglutination of the red cells to occur — ^this is known as con- 
giutinin or X protein, and is present in serum or plasma. 

Wiener^ believes that there are two major disease syndromes : congenital 
hemolytic disease and icterus gravis, according to the type of Rh antibody 
present in the mother ’s serum. 

Univalent antibodies or glutinins, being smaller, pass the placenta with 
greater freedom. If small amounts are present in the maternal serum the 
baby is born alive with anemia, or develops it shortly after birth. These babies 
are treated successfully with transfusions of Rh-negative blood. If large 
quantities of antibody are present the baby will develop extreme anemia, 
anoxemia, hydrops, and will lie stillborn or die soon after birth. This group 
Wiener calls congenital hemolytic disease. 

When the maternal serum contains agglutinins these bivalent antibodies, 
being larger, probably very seldom pass the placenta during pregnancy; at 
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Table II. Incidence of Isoimmunization to the Rh Factor Among 
91 Rh-Negative Pregnant Women 
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the time of birth due to trauma they may reach the fetal circulation. Tlie 
agglutination of Eh-positive infant’s cells causes the formation of thrombi 
which leads to a series of sym])toms resulting from damage to many organs. 
These children usually die, but, if they survive, permanent damage may re,sult 
such as mental deficiency and cirrhosis of the liver. The name icterus gravis 
is applied to this group. 

In order as to determine the incidence of iso-immunization among Eh- 
negative women in Puerto Eieo and of congenital hemolytic disease and icterus 
gravis in their siblings this .study was undeiUaken. 

In a series of 842 women 91, or 10.81 per cent, were found to be Eh nega- 
tive (Table I). This figure is a little higher than the one previously reported 
by me^ (10.06 per cent) in a study of Eh types among white Puerto Eicans; 
as only standard anti-Eho serum was used in performing the Eh determina- 
tions reported in this work, a very small percentage of Eh-positive women 
belonging to types Eh' and Eh" may have been classified as Eh negative. 
The distribution of the four blood groups was as follows: 54.39 per cent, 
group 0; 35.27 per cent, group A; 7.72 per cent, group B; and 2.61 per cent, 
group AB. 

The bloods from the Eh-negative Avomen were studied within seventy-two 
hours after delivery (in most instances Avithin tAventy-four hours) to deter- 
mine whether Eh antibodies resulting from iso-immunization Avere present. 

The mother’s serum Avas tested Avith knoAvn 0 Eh-positive (type EhiEhg) 
and 0 Eh-negative red blood cells; the baby’s cells Avere included in the tests 
if he belonged to the same blood group as the mother, or to group 0. 

In the agglutination tests, the Levine test tube technique Avas employed.® 
The search for “blockers” Avas attempted by performing the “blocking test” 
of Wiener^ in the early cases. This Avas later substituted for the simpler and 
more sensitive “conglutination” test.® 

We belicA'^e that if either agglutinins or blockers Avere present they Avould 
be detected Avith the techniques employed. 

The bloods from the babies Avere studied to determine the Eh type, the 
hemoglobin, and Avhether there Avas an increase in the number of normoblasts 
from the expected normal in order to detect early symptoms of hemolytic 
disease. They Avere not allowed to nurse until Ave Avere convinced that there 
Avas no evidence of iso-immunization in the mother, because it has been shoAvn 
that Eh antibodies may be found in maternal milk! 

Of the 91 Eh-negative Avomen in our series, there is no information on 
16 of them (Table II). Seventy-three did not shoAv evidence of iso-immuniza- 
tion, as there Avere no agglutinins or blockers present in their serum. Their 
babies Avere clinically Avell Avith hemoglobins OA'^er 110 per cent and no increase 
over the expected number of nucleated red blood cells in the peripheral blood. 
Only 52 out of these 73 Avomen gave birth to Eh-positive infants, the rest of 
the siblings Avere Eh negative. 

In the bloods of only tAvo of these Eh-negatiAm mothers bearing Eh-positive 
children anti-Eli agglutinins Avere detected. This makes an incidence of one 
Eh-iiegathm Avoman out of every 26 becoming sensitized to the Eh factor 
through pregnancy. This figure is practically the same as found in the United 
States. 

These tAvo cases Avill be discussed in detail : a third case of an Eh-negative 
mother Avho gaA'e birth to a child Avho died one hour later of erythroblastosis 
fetalis Avhich Avas referred to us for blood studies by Dr. Pares Avill also be 
discu.ssed. 
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Among the group of Rh-negative women showing no evidence of iso- 
immunization to the Rh factor by serological tests, two of them had stillborn 
babies ; the death of one could be attributed to a severe pre-eclamptic toxemia 
of the mother, and the other one to positive maternal serology. The latter 
fetus was macerated and had congenital anomalies. 

Case 1. — ^L. D., a white woman with two living children, gave birth to a 
healthy baby girl. J\Iother group 0 Rh negative, baby group 0 Rh positive ; 
weak anti-Rli agglutinins (titer 1) present in mother’s serum. Baby’s hemo- 
globin when born was 120 per cent ; no normoblasts were seen in blood smears ; 
she did not develop jaundice or anemia. 

Case 2. — J. A., a group B Rh-negative woman Avith four living children, 
gave birth, to a male child group B, Rh positive. The mother’s serum con- 
tained strong anti-Rh agglutinins (titer 32). The baby developed slight jaun- 
dice and anemia (hemoglobin Avent doAvn to 81 per cent four days after birth) 
but recovered Avithout transfusion therapy. 

Case 3. — T. G., a A\diite Avoman Avitli the folloAving obstetric history : mar- 
ried at 18 years of age, had three full-term, apparently normal female children 
from first husband; tAvo living and AA^ell at present, one died at 6 months from 
meningitis. 

At 22 years of age the patient married a second husband. First preg- 
nancy terminated in a spontaneous abortion at four months after a fall. In 
July, 1944, she delivered a full-term male stillborn child. On May 28, 
1945, she gave birth to a premature child in very poor condition Avhich died 
one hour after birth. The estimated date of confinement for this pregnancy 
Avas July 6, 1945. The patient had hydramnios. Fetus Avas premature, of 
grayish-blue color; had very poor respirations, moderate edema of the face, 
extremities, and, scrotum. Its abdomen AAms markedly distended and indu- 
rated, the liver apparently filling the AAdiole abdomen. After death partial 
autopsy reA^'ealed an enormous liver, the right loAver border reaching almost 
to the right iliac crest, the left lobe covering completely the spleen Avhieh Avas 
also enlarged. Blood studies revealed the mother to be group 0 Rh negative 
and the baby group 0 Rh positiA’^e; the mother’s serum contained strong anti- 
Rh agglutinins as Avell'as Rh blocking antibodies. The titer of these anti- 
bodies Avas not determined. 

Pathologic Reports — 

Macroscopic : The specimen consisted of the spleen, gall bladder and liver 
of a seven-month stillborn fetus. The spleen Aveighed 30 Gm. and measured 
6 by 4 by 3 cm. The capsule was grayish and presented numerous Avhitish 
granulations in the surface ; it Avas of a dark wine color. On section, the organ 
Avas chocolate colored. The splenic corpuscles and the trabeculae Avere visible. 
The liver Aveighed 150 Gm. and measured 9.3 by 7 by 5.5 cubic millimeters. 
The capsule Avas soft and transparent. On section the parenchyma Avas firm 
and pinkish, with a slight greenish color. The cut surfaces Avere homogelious, 
and the hepatic lobules Avere not Avell outlined. The periportal tissue looked 
edematous. The central portion of the organ Avas imperfectly fixed. The 
gall hladder was of normal appearance. 

Microscopic: Spleen : the Malpighian corpuscles Avere not very prominent. 
The red puli? was congested and presented numerous areas of hemorrhage, 
sometimes surrounding the lymphoid follicles. The sinuses Avere full of small 
hematopoietic foci constituted by red blood cells in all stages of maturation 
from the erythroblastic to that of basophilic and orthoehromatic noi’moblasts. 

‘Obtained through the courtesy of Dr. E. Koppish from the School of Tropical Medicine, 
San Juan, Puerto Klco. 
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Among these elements were also observed megalcaryocytes dispersed along the 
sinuses, especially in those found beloAv the capsule. 

Liver: The portal spaces Avere thick, edematous, and infiltrated Avith 
numerous round cells and eo.sinophiles. The interstitial tissue of the liver aauis 
edematous, and cojitained multiple hematopoietic foci comparable to those seen 
in the spleen. These elements AA^ere CA^enly distributed throughout the hepatic 
tissue. Frequently the cells of Kupffer Avere SAvollen and contained phago- 
eytized erythroblasts. Around the biliary ducts of medium and large caliber 
there Avas dense infiltration constituted by round cells and polymorphonu- 
clears; the walls of these ducts Avere thickened by fibroblastic proliferation. 

Gall bladder: The mucosa AAms practically comiDletely autolized. The 
mucous membrane Avas thick and edematous, and also the other coats. They 
AA^ere all diffusely infiltrated by small foci of lymphocytes and plasma cells. 

Diagnosis: Erythroblastosis fetalis; chronic cliolangitis. 

Conclusions 

This study illustrates some points AA'hicli are of interest: (1) The Ioav 
incidence of iso-immunization among E.h-negatiA’^e Avomen giAung birth to Rh- 
positive children, Iaa^o out of 54 in our series. (2) The correlation betAveen 
the presence of Rli antibodies in the mother’s serum and the baby’s clinical 
manifestations. Of the babies born of the Rh-negative Avomen AA-^ho became 
iso-immunized to the Rh factor, one Avas not affected at all (Case 1), mother’s 
blood had very AA'eak anti-Rh agglutinins. The baby in Case 2 .shoAved very 
mild symptoms of icterus graAus Avdiich required no treatment. Moderately 
strong anti-Rh agglutinins Avere present in the mother’s scrum. Case 3 gave 
birth to an infant avIio died one hour later, .shoAving the clinical and pathologic 
findings of a severe form of erythroblasto.sis fetalis ; strong anti-Rh aglutinins, 
as Avell as blocking antibodies, AA^ere found in the mother’s blood. 

I wish to express my gratitude to Dr. Alexander S. Wiener of Brooklyn, New York, 
for his valuable criticism of this paper. 
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TOTAL HYSTERECTOMY 

Equinn William Munnell, M.D., New York, N, Y. 

(From the Ohstctrical and Gynecological Service [Third Surgical Division^ Bellevue 
Hospital and the Department of Obstetrics and Gynecology, 

FFew Yorlc University College of Medicine) 

A GREAT deal has alread 3 ’' been written with reference to the use of total 
abdominal hystereetomj’' as a routine procedure in the removal of the 
uterus for benign disease. Tlie outstanding argument in favor of removal of 
the cervix at the time of hj'stereetomj'- has been that it removes the iiossibilit}’’ 
of subsequent development of carcinoma of the cervical stump. Less impor- 
tant arguments are the removal of the cervix as a possible cause of subsequent 
leucorrliea or focus of infection. The chief argument against tlie total hyster- 
ectomj’- as a routine procedure has been that the operative mortality and post- 
operative morbiditj’’ rates are liigher with total than with subtotal hysterec- 
tomjL The factor of higher mortalitj^ with the total h 5 ’^stereetomy is borne 
out b 3 ’' smaller series of cases in the literature, but not by the large series. 
On the eontrar 3 ’-, the larger series of total h 3 ’’sterectomies, as a general rule, 
show a lower mortalit 3 '- rate.”’ With few exceptions, the recommendation 
has been for more extensive use of the total operation, but many authors 
qualif 5 '- this by emphasizing tlie importance of the skill of the individual sur- 
geon, the consideration of increased risk because of obesit 3 '’, adhesions, and 
fixation of the uterus, as well as the patient’s general medical condition. While 
these authors are hesitant to advise routine panh 3 ^sterectom 3 ’• for “the occa- 
sional operator,” the 3 '’ use this procedure routinely themselves and advise it 
for the skilled operator as a prophylaxis against subsequent cancer changes 
in the residual cervical stump. Objections to total h 3 ’^sterectom 3 '- because of 
shortening of the vagina or prolapse of the vault are not considered valid, since 
these complications need not develop if the operation is properl 3 ’' performed. 

I. Mortality • 

In an eleven- 3 '’ear period ending May 31, 1946, 1,798 h 3 "sterectomies were 
performed on the g 3 niecologie service of Bellevue Hospital. Of this number, 
1,583 were subtotal h 3 ’'sterectomies and 215 were total h 3 '^sterectomies. Of 
these 215, over one-half were performed in the last three years of this eleven- 
3 ’’ear period, and 165 in the last five years of this period. During the early 
years of this period, mo.st of the total hysterectomies wei'e for carcinoma of 
the fundus. In recent yeai-s, however, the operation of total hy.sterectomy for 
benign cases has become increasingl 3 '’ frequent. 

By comparison with other series presented in the literature, these 215 total 
h3"sterectomies represent a small series. The.y were done for both malignant 
and benign conditions. The operative mortality rate for the group was 2.32 
per cent, a total of five deaths, as compared with an operative moilality rate of 
1.76 per cent, a total of 28 deaths, for the 1,583 .subtotal h 3 'sterectomies. 
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All analysis of these five total hysterectomy deaths reveals the fact that, 
in none of them could death be definitely attributed to the fact that a total 
hysterectomy was performed rather than a subtotal. The deaths were due to 
causes that would complicate a subtotal operation with as much frequency as 
they would a total hysterectomy. Table I summarizes the deaths occurring 
in the total hysterectomy group. 


Table I. SuJtMAiiy of the Five Postoperative Deaths in the 
Total Hysterectomy Group 


1 

PA- 

TIENT 

AGE 

MEDICAL 

COMPLI- 

CATIONS 

OPERATION 
PER- 
FORMED BY 

OPERATION 
BESIDES TOTAL 
HYSTERECTOMY 

OPERATIVE 

FINDINGS 

CAUSE OF DEATH 

D. A. 

42 

None 

Eesident 

Bilateral 

salpingo- 

oophorectomy 

Endometrial 

polyps 

cervicitis 

Shock paralytic 
ileus 4th postop- 
erative day 

B. 0. 

42 

Diabetes 

Eesident 

Left 

salpingo- 

oophorectomy 

Fibroids tubo- 
ovarian 
abscess 

Pulmonary embolus 
7th postopera- 
tive day 

F.E.. 

62 

Hj^iertensive 
cardiovascu- 
lar disease 

Attending 

Bilateral 

salpingo- 

oophorectomy 

Carcinoma of 
ovaries 

Pulmonary edema 
4th postopera- 
tive day 

M, H. 

64 

Hypertension 

Attending Bilateral 

salpingo - 
oophorectomy 

Post radiation 
Ca of 
fundus 

Cerebral thrombo- 
sis 7th postoper- 
ative day 

B. P. 

40 

None 

Resident 

Bilateral 
salpingo - 
oophorectomy 

Bilateral 

pyosalpinx 

Pulmonary embolus 
1st postopera- 
tive day 


Cardiovascular accidents and pulmonary emboli occur %vith both types of 
operation. The percentage of incidence of deaths from pulmonary embolus 
in total hysterectomy was 0.9 per cent, as against 0.6 per cent for subtotal 
hysterectomy. 

It would seem right to assume with a greater number of total hysterec- 
tomies being performed that the operath’-e mortality from total hysterectomy 
on this service should be reduced. At the present time, however, total hyster- 
ectomy on the Bellevue service carries with it a higher mortality rate than 
does the subtotal. 

II. Postoperative Morbidity 

A. Temperature . — The average temperature reading of 150 total and 150 
subtotal hysterectomies selected from roughly the same period of time were 
compared. Six temperature readings per day for the day of operation and 
the first seven postoperative days were averaged, but only the 6 a.m, and 6 
temperatures were finally used, since these were the only temperatures taken 
with regularity in all cases. Statistical analysis revealed no significant differ- 
ence betAveen the two groups until the 6 p.m. temperature of the third post- 
operative day. It was found that from this time on through the sixth postop- 
erative day a slight but statistically significant difference existed, the total 
hy.sterectomies running a slightly higher temperature for this period of time 
(Fig. 1). The fact that this slightly higher average temperature exists in the 
total group relatively late in the po.stoperative course is probably caused by 
a low-grade inflammatory reaction about the sutures in the vaginal vault. 
Although the Amgina Avas surgically p-epared pre-operatively in all cases, it is 
impossible to create a completely .sterile field in the vaginal vault. 

B. Catlieterization . — The same 300 patients, 150 total and 150 subtotal, 
had their charts carefully examined for the neees.sity of postoperative cathe- 
terization. It Avas found that more patients AAdth subtotal hysterectomies had 
to be catheterized than those Avith total hysterectomies. On the day of oper- 
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ation 28 per cent of tlie subtotal required catheterization, whereas, 22.3 per 
cent of the total group required catheterization. On the first postoperative 
day about an equal percentage of eaeii group required catheterization. More 
patients in the subtotal group, 30,6 per cent, than in the total group, 27.7 per 
cent, had to be catheterized at some time in their postoperative course. These 
data are summarized in Table 11. 


Table II, Percentage or Patients Requiring Postoperative Catheterization in 
150 Total and 150 Subtotal Hysterectomies 


TYPE 

op 

operation 


PER CENT 
REQUIRING 
CATHETER- 
IZATION AT 
ANY TIME 


DAYS POST operative 


0,R. 


Total 

Subtotal 


m.C) 


22.3 

2S.’o 


20.9 

20.0 


11.4 

.S.7 


7.4 

4.7 


3.3 

3.3 


1.3 

1.3 


1.3 

1.3 


1,3 

0.6 



DAY post 
OPERATION 


OR I a 3 A 5 6 7 

FJg. 1, — Composite temperature charts of 150 total and 150 subtotal hysterectomies. 


Table III. Number of Postoperative Patients Showing Slight, Moderate, or Marked 
Distention in 150 Total and 150 Subtotal Hysterectomies 


DAY OP OPERATION 

O.R. 

1 

2 

3 

4 

5 

6 

7 

Slight 

2 

IG 

23 

13 

1 

1 

1 

1 

Total Moderate 

0 

6 

8 

5 

4 

2 

0 

0 

Marked 

0 

0 

0 

0 

1 

1 

1 

1 

Total 

2 

22 

31 

18 

6 

4 

2 

2 

Slight 

1 

16 

24 

12 

3 

0 

0 

0 

Subtotal Moderate 

0 

2 

6 

11 

0 

0 

0 

0 

hlarked 

0 

0 

0 

0 

2 

2 

2 

2 

Total 

1 

18 

30 

23 

5' 

2 

2 

2 


C. Distention . — This same group of 150 total hysterectomies and 150 sub- 
total hysterectomies was carefully analyzed as to postoperative distention, and 
no significant difference found either as to the number of patients who became 
distended or as to the degree of distention in each group (Table III). 

ni. The Skill and Experience of the Surgeon 

Sixty-five per cent of the total hystereetomie.s were peifformed by the resi- 
dent staff. 
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Miicli lias been written as to the inadvisability of the total hysterectomy 
being' performed by the occasional operator, and most authors are in agree- 
ment that in skilled hands mortality and complications are lower. Goodair' 
advised the skilled surgeon to become as proficient in the total as in the sub- 
total. Ward^® states tliat in average hands mortality, injuries to bladder and 
ureters, infection and lack of vaginal support will be higher; for himself he 
prefers the total operation as a prophylaxis against carcinoma of the cervical 
stump. Foss and Babcock^'* advise against total hy.sterectomy for the occa- 
sional operator. Ga.ston,^® presenting a personal series, believes the total oper- 
ation may be safely utilized by the general surgeon of average experience. 
In general, no one seems to doubt the superiority of the total hjAsterectomy 
when, as Martzloff^^ puts it, the operation is used by well-qualified individuals 
as an elective procedure without additional hazard to the patient. It would 
seem the duty, therefoj'e, of any teaching service, turning out supposedly well- 
qualified gynecologic residents, to make sime its residents have become skilled 
in this procedure. 

IV. Sexual Response Folio-wing Hysterectomy- 

One of the objections voiced but not written against total hysterectomies 
is that removal of the cervix will interfere with the sexual response of the 
female. However, Gaston^® mentions that 85 per cent of his total hysterectomy 
patients experienced no change in their sexual life both in so far as libido and 
orgasm were concerned. 

Sixty-five patients who led a sexual life of any activity whatsoever were 
carefully questioned as to frequency, desii’e, satisfaction (orgasm), and dys- 
pareunia. Thirty-four had had subtotal hysterectomies and 31 had had total 
hy.sterectomies. They were further divided into those with ovarian tissue re- 
maining and those without ovarian tissue. A general estimation of the effect 
of the operation- on the sexual life of these two groups was then made and 
classified as improved, unchanged, .slightly deteriorated, and deteriorated. As 
shown from Table IV, there was no significant difference between the subtotal 


Table I-V. Sexual Satisfactiox anp Desike Following Hysterectomy 





SLIGHT 



IMPROVED 

UNCHANGED 

DETERIORATION 

DETERIORATION 

Total Hysterectomy 





Both Ov;irie.s Removed 

5 

7 

3 

4 

Ovarian Tmsuo Remaining 

4 

.3 

3 

2 

Totals 

9 

10 

G 

■DBH 

Percentage 

(29.0%) 

(32.2%) 

(19.4%) 


Subtotal Hysterectomy 





Both Ovaries Removed 

O 

u 

8 

O 

4 

Ovarian Tissue Remaining 

G 

G 

2 

2 

Totals 

9 

14 

0 

G 

Percentage 

(2G..'5%) 

(41.2%) 

(14.7%) 

(17.G%) 


and total group, 61.2 ])er cent of the total groiqi being impi'ovod or unchanged, 
as against 68.7 ])er cent of the subtotal groiqi being impi-oved or unchanged. 
It did not seem to matter whether or not ovarian tissue remained. The pres- 
ence or absence of ovarian tissue did not effect the de.sire of either gi-oup 
except in the small number of patients in each group who claimed mai’ked 
deterioration of sexual de.sire and sati.sfaction following operation. Fifty-three 
of .sixty-tive patients, or 81.5 per cent, after hy.stei-eetorny and of whom more 
than one-half no longei' had ovarian lis.sue, claimed improvement, no change, 
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ov only slight decrease in desire or only some delay in achieving orgasm. This 
should be proof enough that the deterioration in sexual respoiise claimed by 
the remaining 18.5 per cent was not based on organic changes. 

All but three of the patients questioned were under 50 years of age. The 
three patients over 50 were all total hysterectomy patients. One (aged 53 
years) claimed improvement, one claimed no change (aged 52 years) and one 
claimed marked deterioration (aged 57 years) following total hysterectomy. 
Except for. these three patients, the age distribution was approximately the 
same in both groups. 

One gained three verj’- definite impressions from careful discussion with 
these 65 patients. The first was that the presence of the cervix has nothing 
to do with the production of orgasm in the female. The same can be said 
about' the ovary and body of the uterus. Second, a certain number of pa- 
tients after hysterectomy, regardless of whether they are total or subtotal, 
will show some deterioration in sexual reaction. Most of these which we have 
classified as slightly deteriorated were patients who still had orgasm, but 
experienced some difficulty in reaching this point of satisfaction as quickly as 
they had prior to operation. Eighteen per cent of the subtotal grouj) and 19 
per cent of the total group claimed a mai’ked deterioration. The idea of 
castration as being something shameful Avas not Amiced by more than tAvo or 
three of the entire 65 patients, but it Avas undoubtedly in the minds of many 
more than this. These tAvo or three admitted it and also admitted the fact 
that they concealed their inability to conceive from their sexual partner or 
partners. The presence of the childbearing organs, regardless of AAdiether or 
not they are diseased or Avh ether or not birth control is practiced, is appar- 
ently an important factor in the sexual response of many Avomen, and removal 
of these organs undoubtedly influences their sexual psyche. Most Avomen after 
hysterectomy adjust themselves to this hoAvever, Avhich brings us to the third 
impression, the antithesis of the second. Of those Avomen claiming improve- 
ment of their sexual satisfaction and increase in libido, seAmral frankly at- 
tributed it to the fact that they Avere no longer fearful of becoming pregnant. 
Many Avef e Avonien with children in their teens or Avith large families for AAfiiom 
each sexual act prior to operation apparently raised the subconscious fear of 
pregnancy, thus diminishing their desire and their satisfaction. Hysterec- 
tomy, total or subtotal, Avith or Avithout remaining oA’^arian tissue, had rendered 
the sexual act a thing of pleasure alone to them. 

Not only does this study deny the idea that the ceinfix is a necessaiy organ 
to be stimulated in order to achieA’-e orgasm, but it also shoAvs that neither 
uterus nor oAmries are necessary for its attainment. It only emphasizes the 
importance of the psychological factor in the female sexual response. The 
best example Avas a 45-year-old attractive, Puerto Eican Avoman in this series, 
aa4io had two groAvn children and AAdio Avas living Avith a man to Avhom she 
was not married, but for Avhom she cared Amry deeply. She Avas discharged 
from the hospital on her fourteenth postojAerative day folloAving total hyster- 
ectomy. The next day, fifteen days after total hysterectomy and bilateral 
salpingo-oophorectomy, she and her partner reneAved their acthm sexual life 
which hwolAmd a frequency of five times a Aveek. When seen six weeks and 
again three months postoperathmly she stated her desire Avas the same as 
before operation and her satisfaction CAmn greater because she no longer 
feared pregnancy. 

Finally, then, it must be concluded that AA'^here deterioration of the sexual 
response occurs after hysterectomy with or Avithout oophorectomy, this de- 
terioration is due to the psychic trauma of the castration and not to organic 
changes or loss of tissue. 
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V. Postoperative Complications Following* Total Hysterectomy 

Table V presents all the complications except wonnd infections following 
215 consecutive total hysterectomies. Comparison of the frequency of these 
complications with the frequency of their occurrence in subtotal hysterectomy 
was made in only certain of these groups. Urinary tract infection was about 


Table V. Postoperative Complications Following Total Hysterectomy 
(Based on 215 Consecutive Total Hysterectomies) 




NUMBER 1 

PER CENT 

Urinary tract infection 


6 

2,79 

Intestinal obstruction 


4 

1.86 

a. Eequiring ileostomy 

1 



b. Paralytic ileus 

Parametritis, cellulitis 

Thrombophlebitis 

3 

3 

1.39 


3 

1.39 

Pneumonia 


4 

1.86 

Cardio-vascular accident 


4 

1.86 

a. Coronary occlusion 

b. Cerebral hemorrliage 

c. Pulmonary edema 

Hemorrhage from the vaginal vault 

1 

1 

2 

2 

0.93 

Pulmonary embolus with death 


2 

0.93 

Lung infarct 


1 

0.40 


the same in both groups. Intestinal obstruction was not compared, since in 
most instances in both types of hysterectomy this complication seemed depend- 
ant upon the presence of adhesions from previous operations or the character 
of the pelvic lesions rather than on the type of hysterectomy performed. Para- 
metritis and cellulitis, when compared with the incidence occurring in 150 
eases of subtotal hysterectomy, were found to be much less frequent in total 
hysterectomy, where the incidence was 1.39 per cent, as against an incidence 
of 6 per cent in subtotal hysterectomies. Pneumonia and cardiovascular acci- 
dents were not compared. Hemorrhage from the vaginal vault, requiring 
packing and transfusion, occurred Hviee. Pulmonary embolus Avith death oc- 
curred twice in these 215 total hysterectomies, an incidence of 0.93 per cent, 
as compared with an incidence of 0.6 per cent in 1,583 subtotal hysterectomies. 

The incidence of wound infection Avas found to be slightly higher in 150 
total hysterectomies than in 150 compared subtotal hysterectomies. The per- 
centage incidence was 8.7 for the total group, as compared with 6.6 for the 
subtotal group. 

VI. Follow-Up Complications of Total Hysterectomy 

Table VI summarizes the pertinent follow-up findings after total hyster- 


Table VT. Follow-Up Complications of 215 Total Hysterectomies 



number I 

PER CENT 

Granulation tissue in vaginal vault 

33 


Lcucorrhea 

9 

4.13 

Slight shortening of the vagina 

3 

1.39 

Delayed healing of vaginal vault 

3 

1.39 

Delayed induration about vaginal vault 

3 

1.39 

Cystocele, rectocele or both 

3 

1.39 

Vesicovaginal fistula 

2 

0.93 

a. Carcinoma of cervix ivith extensive radiation 1 

b. Spontaneous healing 1 

Kinked ureter (neither re-operated) 

2 

0.93 

Temporary rectovaginal fistula 

1 

0.40 
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ectomy. Granulation tissue in tlie vaginal vault on the first postoperative 
visit. is very commonly seen, and usually disappears after about six weeks. 
Specific leucorrliea, usually trichomonas in type, cannot be considered related 
to the type of operation. Slight shortening of the vagina, one of the fre- 
quently voiced objections to the total operation, occurred in only three in- 
stances, and it should be emphasized that this shortening in all three instances 
was only. slight. Delayed healing of the vaginal vault and delayed induration 
about the vaginal vault were temporary findings only. Relaxation of the 
vaginal walls but not of the vault appeared in three cases; incidentally, Mc- 
Kinnon and Counsellor^® in a series, of patients operated on for vaginal pro- 
lapse found only one ease of vaginal prolapse following total hysterectomy, 
whereas 23 eases had a prolapsed cervical stump. One of the two cases of 
vesicovaginal fistula occurred following extensive radiation for eareinoma of 
the cervix, and cannot be rightlj’- attributed to the fact that a total hysterec- 
tomy had been performed. The other case of vesicovaginal fistula, which also 
had a kinked ureter and hydronephrosis, was most certainly due to the fact 
that a total hysterectomy had been performed. This particular operation was 
performed by a resident, and the technique utilized differed from the usual 
technique* of the service in that clamps were used along the paracervical tis- 
sue and the bloody angles, which possibly caused tlie Idnking of the ureter 
when too much tissue was incorporated in the suture. This patient was re- 
admitted to the hospital and, \yhile under observation, fortunately had spon- 
taneous healing and cure. The temporary rectovaginal fistula, an accident 
which occurred once, was the result of an accidental laceration of the rectum 
at the time of operation; this patient had chronic salpingitis with a tubo- 
ovarian abscess firmly adherent to the uterus, sigmoid, and rectum; had a 
subtotal hysterectomj'’ been performed, an abdominal or cervical fecal fistula 
surely would have developed. 

VII. The Argument: Total Versus Subtotal 

Table VII shows the incidence of purely benign but I’ather annoying sub- 
sequent symptoms and disease found in 150 cases of supracervical hysterec- 
tomy. Six per cent developed a cervicitis that was not present prior to 
operation. There was profuse and troublesome bleeding from the cervical canal 
in 2.66 per cent of cases. These folloAv-up complications are annoying, but 
certainly not serious. By the same token postoperative hemorrhage from the 

Table VII, Follow-Up Complications op 150 Subtotal Hysterectomies 



NUMBER 1 

! PER CENT 

Cervicitis not present preoperatively 

10 


Cervicitis present preoperativelj' 

7 

4.66 

Specific leucorrhea 

5 


Profuse bleeding from cervix 

4 

2.66 

Normal rabnses 

3 

2.00 


♦The technique generally followed in recent years has been to achieve exposure of the 
uterine vessels as far down as possible to the cervicovaglnal junction by sharp dissection of the 
adjacent broad ligament, paracervical tissue, and bladder. The vessels are then suture ligated, 
clamped and cut a little below the level of the internal os and then dissected free from the 
cervix with scissors. Progressive downward clamping and sharp dissection with the clamps 
always being applied medial to the vessels and incorporating minimal amounts of tissue follow. 
Sutures are tied down on the vessel stumps rather than around them after the uppermost suture 
ligature has been placed. This prevents the incorporation of too much parametrlal tissue in the 
sutures and minimizes the danger of tying off or kinking the ureters. In benign cases when the 
vaginal vault is incised, the final extirpating incision is carried around the vault in the angle 
of the fornices, thus preventing shortening of tb& vagina. The vaginal vault is usually closed 
tight with interrupted sutures. The stumps of the uterine vessels may be attached to the cen- 
tral or lateral aspects of the closed vault in an attempt to provide the vault with the support 
of the cardinal ligaments. Tlie i-ound ligaments and tubes are not sutured to the vault, but 
are inverted in a purse-string suture of the cut edges of the broad ligaments: this continuous 
suture is continued on as a continuous over and over suture approximating the anterior bladder 
flap to the peritoneum of the posterior aspect of the vaginal vault. 
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vaginal vault and slight shortening of the vagina, the latter avoidable if the 
operation is properly performed, are complications that cannot be considered 
important. The prevention of subsequent development of cancer of the cervi- 
cal stump most certainly outweighs these complications. Does it outweigh the 
higher mortality of the total operation? The possibility of cancer developing 
in the residual stump is estimated at as high as 2 per cent by iMcKinnon and 
Counsellor^® and at less than 1 per cent by iMartzloff. A.ssuming that 1.5 per 
cent of our 1,583 subtotal hj^stereetomies developed cancer of the cervical 
stumj), and assuming a 27 per cent salvage rate (see Behney),^^ this would 
add 17 preventable deaths to the .subtotal group, thus bringing the subtotal 
mortality to 2.8 per cent. Assuming that 1 per cent of the 1,583 eases de- 
veloped cancer of the .stump, and a.s.suming as high a salvage rate as 40 per 
cent, this would still make enough preventable deaths to bring the .subtotal 
rate slightly in exce.ss of our total hy.sterectomy mortality rate. This is cer- 
tainly not an argument for routine panhjssterectomy in avei’age hands; hbw- 
evei‘, it .should be regarded as an argument foi* panhystereetomy in benign 
cases where this opei'ation can be performed without .sub.jeeting the patient 
to additional danger beeau.se of difficulty encountered in performing the total 
hy.sterectomy. Cancer of the cervix can develop in a nulliparous cervix that 
at one time was a clean cervix. Conversely, Jnost cervices with cerviciti.s, 
laeei’ations, and erosions never develop cancer. Would it not be better, there- 
fore, if the decision to perform a total or a subtotal hysterectomy ivith a proved 
benifjn cervix be dependent more on the factor of ease of operation rather than 
on whether or not the cervix is clean. Admittedly, more con.sideration .should 
be given the total hysterectomy in the presence of cervicitis, but why leave iu 
a clean but useless cervical stump if it is .ju.st as ea.sy to remove it? 

There .should be no need to emphasize the importance of adequate pre- 
operative examination of the cervix with biop.sy of su.spicious le.sions and 
ideally of all lesions of the cervix. As a ease in point one of the total hy.ster- 
ectoraies in this series was done for bilateral parovar-ian cy.sts and for what 
was thought to be chronic cervicitis; pathologic examination of the j’emoved 
uterus, however, rcA'caled a very earbv League of Nations Stage I carcinoma 
of the cervix. 

Summary 

1. The mortality rate for total hy.sterectomy is higher than for .subtotal 
hy.sterectomy in this .series of 215 total hysterectomies. However, larger series 
in the literature, undoubtedly Avith riclection of cases, shoAv a higher moj’tality 
for the subtotal procedure. Increased .skill from doing more and more total 
hysterectomies as Avell as proper selecthni of eases .should reduce the mortality 
fi'om total hy.sterectomy. Proper selection of eases inAmhms the ease ivith 
which the operation may be performed, the skill of the opeivitor, the patient’s 
general condition, the degree of fixation of the uterus, adhesions, obe.sity, etc. 
Inei-eased moilality is the only valid objection to the procedure and CA^en this 
is not a tenable argument Avhen the number of deaths from the po.s.sibility of 
cancer deA'cloping in the re.sidual ceiwical stump are taken into account. The 
prevention of cancer of the cervical stump is an adequate reason for performiny 
total hysterectomy in benign cases as long as the operation does not introduce 
an element of extra danger to the patient. 

2. In so far as po.sto])eratiA'e reaction is concerned, patients having had 
total hy.sterectomies Avill run a .slightly higher temperatui-e for a longer period 



Volume S+ 
Number I 


TOTAL HYSTERECTOMY 


39 


of time. Catlieterizatioii is slightly less frequent in total hysterectomies than 
in subtotals. Postoperative distention is approximately the same in each group. 

3. The only postoperative complication that can be considered a valid 
objection is, the possibility of injury to the bladder and/or ureters; proper 
technique should avoid this complication as well as that of prolapse or short- 
ening of the vaginal vault. 

4. Sexual response in women folloAving hysterectomy is not significantly’’ 
different with the cervical stump remaining than with the cervix removed. 
Indeed, the cervix, uterus, and ovaries seem to have little to do with libido or 
sexual satisfaction. Where there are changes in libido or sexual satisfaction 
following hysterectomy, the cause of these changes is undoubtedly psychogenic. 

5. Any teaching service should eon.sider it its duty to turn out gynecologic 
residents skilled in performing a total hysterectomy. 

The author- wishes to thank Dr. Howard G. Taydor, Jr., for his suggestions in the 
preparation and presentation of this study. 
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A COMPARISON OF THE EFFECTS OF COMMERCIAL AQUEOUS 
CORPUS LUTEUM SOLUTIONS AND THE PRESERVATIVE, 
CHLOROBUTANOL, ON UTERINE MOTILITY IN THE RABBIT- 

Gardner M. Riley, Ph.D., Ann Aeror, Mich. 

( Department of Oheietrics and Gynecology, University of Michigan Medical School) 

S INCE the i.solation of progesterone in the pure state in 1934,^'’ it has been 
amply confirmed that this hormone of tlie corpus luteum is capable of exert- 
ing the physiologic effects previouslj'- obtained with crude corpus luteum extracts, 
notably those effects reported by Corner and Allen^ and Hisaw and associates."' 
Progesterone, in addition to its proge.stational effects on the endometrium, has 
been shown to inhibit uterine contractioms” and to inhibit the response of the 
uterus to posterior pituitary oxytocic .sulistance. While in the human there ap- 
pears little doubt that progesterone is able to modify the pattern of uterine 
motility, the extent to whicli this hormone can reduce myometrial response to 
po.sterior pituitary extracts remains controversial. The recent findings of Henry 
and Browne^ showing a uterine re.sponse to pituitrin tlirougliout the entire hu- 
man menstrual cycle is in striking contrast to the common clinical observation 
of the noneffectiveness of posterior pituitary extracts, except during the rela- 
tively late stages of pregnancy. 

The results of other studies, both previous to and following the isolation 
of progesterone, have sugge.sted that some other coitjus luteum factor may be 
capable of modifying uterine activity. Robson and Illingworth® prepared two 
corpus luteum extracts, one of which had a marked inhibitory action on uterine 
contractions and only a weak progestational activity ; the other produced marked 
progestational effects but failed to inhibit the response of the uterus to pituitrin 
when tested in vitro. Pevold and Hisaw® also obtained two fractions with dif- 
ferent activities Avith respect to effects on the endometrium and the response 
of the uterus to pituitrin. Hisaw^® has used the kymographic tracings obtained 
by Poster to illustrate a difference in effectiveness of a crude corporin prepara- 
tion as compared with a purified coi’porin extract. The former induced both 
a strong progestational reaction and a refractoriness of the uterus to pituitrin. 
The latter cau.sed a comparable degree of endometrial change, but the uterus 
remained responsive to pituitrin. Thc.se earlj’- observations are of more than 
historical note because they have never been adequately explained, and provoke 
the suspicion that some heretofore unrecognized corpus luteum factor may affect 
uterine motility. 

More recently there are claims tliat certain commercial aqueous corpus 
luteum solutions may affect uterine activity. Maeht” reported that an aqueous 
corpus luteum solution lessened the re.sponsc of ralibit uteri to pituitrin, in vitro. 
Falls and associates,’^ using the intrauterine balloon method of Moir, found that 
aqueous corpus luteum solutions were effective in inhibiting the oxytocic action 
of pituitrin on the rabbit as well as the human uterus. Furthermore, the uterine 

•Tlil.'i study was .aided In' a Faculty Re.se.arch Fund prant admlnl.otered by Dr. Norman 
F Miller, bepartnicnt of Ob.s-tetric.s and Gynccolopj', University of Mlchlpan Medlc-al .School. 
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contractions of parturient women were inliil3ited following the administration of 
these solutions. These authors also summarized the results of their experiences 
in the use of aqueous corpus luteum solutions in the treatment of various compli- 
cations of pregnancy, particularly habitual and threatened abortion, where, pre- 
sumably, excessive uterine activity might be an etiologic or undesirable factor. 
The percentage of threatened and habitual abortion cases carried successfully 
to viability appeared to be signifieantb'- above that for corresponding control 
groups. These striking results were particularly remarkable in view of the ex- 
treme dissimilarity between the aqueous corpus luteum solutions used and the 
pure steroid hormone, progesterone. 

The object of the present investigation was to submit commercial aqueous 
corpus luteum solutions to experimental tests similar to those whieh have been 
used to determine the effects of pure progesterone on uterine motility. The need 
for such a study is emphasized bj’- the paueity of published data on this subject, 
in spite of the not infrequent clinical utilization of these preparations. 


Procedures and Methods 


In vitro and in ^^vo methods were utilized to determine the ability of com- 
mercial aqueous corpus luteum (A. C. L.) solutions to affect the motility of the 
rabbit uterus. 

In the in vitro studies, approximately one-half of a rabbit uterus was sus- 
pended in an oxygenated Locke-Ringer’s solution maintained at a temperature 
of 37.5® C. The volume of the batli was 200 c.c. 

For the in vivo studies of uterine motility, rabbits -vvith exteriorized cervices 
were prepared essentially according to the method described by Reynolds.^® The 
operative procedure was simplified to the extent that the cendees were exposed 
bj’’ a longitudinal incision of the vaginal sheatli rather than by a complete separa- 
tion of the vagina from the uterine cornua. In most cases bilateral oophorectomy 
was performed at the same operation. Uterine activity was recorded by an intra- 
uterine balloon connected with a Brodie bellows through a water and air trans- 
mitting system. In later experiments the bellows was replaced by a mercury 
manometer whieh was connected with the intrauterine balloon by a continuous 
water, sj’^stem, 

The aqueous corpus luteum preparations w'ere tested for the effect (1). of 
continuous daily administration on the intact uterus of normal, castrate and 
estrogen-treated castrate rabbits; (2) of single intravenous injections on the 
uterine motility of unanesthetized, castrate rabbits receiving adequate estrogen 
to insure uterine motility; and (3) on excised uterine segments. 

Tests were made of the response of the uterus and uterine strips to pituitrin 
or pitoein sulDsequent to daily treatment with A.C.L. solutions, following the 
addition of the solution to the bath and following intravenous injection. In a 
few instances, the effect of the solutions on tetanic contractions resulting from 
previous treatment with pitoein was determined. 

Comparable studies were made of the response of the uterus, in vitro and 
in vivo, to varying amounts of chlorobutanol and to an aqueous solution of 
soluble corpus luteum extract.*'^ 


*The author wishes to express his api>reciation to Dr. E. A. .Sharp of Parke, Davis & Co. 
for providing adequate amounts of soluble corpus luteum extract. This material made possible 
a comparison of the effects of the corpus luteum extractives with and without the preservauve, 
chlorobutanol. 

tAcknowledgment is made to Parke, Davis & Co. for generous supplies of Aqueous Cor- 
pus Luteum' Solution, Parke, Davis ; to Abbott Laboratories for supplying Aqueous Corpus 
Luteum Solution, Abbott, and to Hynson, tVescott, and Dunning for ampules of lutein solution. 
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Three commercial A.C.L. solutionsf were used in tlii.s .study and will he 
designated in the text as P.D. C.L. .solution, Ahl). C.D. solution and H.W.D, C.L. 
solution, respectively. Tlie solutions are of similar nature in that they represent 
the water soluble extractives of corpus hiteum tissue. In this re.s])ect they differ 
markedly from so-called progestin extracts which po.sse.ss progestogen ie activity 
and which are derived from lipoid extracts of corpus luteum tissue. P.D. C.L. 
and Abb. C.L. solutions contained 0.5 per cent chlorobutajiol as preseiwative, 
while H.W.D. C.L. solution contained 0.3 per cent eresol and 0.25 per cent 
chlorobutanol as preservatives. The manufacturers of P.D. C.L. and Abb. C.L. 
solutions indicate that these preparations po.ssess no progestogenie activity. In- 
formation provided by the mamifaeturers of P.D. C.L. solution indicate that 18 
mg. of the soluble corpus luteum extract used in this study were equivalent to 
the extractive contained in 1 c.e. of P.D. C.L. solution. The chlorobutanol was 
prepared and used as 0.5 per cent or 0.25 per cent aqueous solutions. 

Effect of Daily Administration of A.C.L. Solutions on Uterine Motility 

In these tests of the effects on uterine motility of continuous treatment with 
A.C.L. solutions, three types of rabbits were used. Three rabbits were oophorec- 
tomized animals and received 10 R.U. of alpha estradiol daily throughout the ex- 
perimental penod; one was a normal, e.strous rabbit, Avhile another was an 
oophorectomized rabbit which had received 60 R.U. of estrogen daily for five days 
previous to the initiation of treatment with A.C.L. solution. Records of uterine 
motility were made previous to and following treatment with the solutions. 
Uterine response to pituitrin was also recorded. The results of these experi- 
ments are summarized in Table I. 


Table I. Effect of Daily Tiieatment With Aqueous Cohpus T^-uteusi Solution on 

Utebine Activity. 





CORPUS LUTEUM 
SOLUTION USED 

RESIARKS ON 

RESPONSE TO 


TYPE 

DAILY 

TOTAL 

DURA- 

CO.NTRACTIONS 

PITUITRIN 

rabbit 

NO. 

OF 

ANIMAL 

ESTROGEN 

(R.U.) 

AMOUNT 

(C.C.) 

TION 

(days) 

KOLLOAATNG 

TREATMENT 

AMOUNT 

(C.C.) 

RESPONSE 

4 

Castrate* 

None 

12 

P.D. C.L. 

4 

Increased amplitude, 
frequency unchanged 

0.1 

+ 

7 

Castrate 

10 

.30 

Abb. C.L. 

8 

Reduced frequency 

0.1 

+ 

8 

Normal 

None 

21 

H.W.D. C.L. 

7 

Unclianged 

0.1 

■f 

9 

Castrate 

10 

30 

H.W.D. C.L. 

10 

Reduced amplitude 

0.02 


10 

Castrate 

10 

21 

Abb. C.L. 

7 

Greater amplitude 

0.02 

— 


‘This animal had received 60 R.U. of alpha estradiol daily for five days previous to 
treatment with A.C.L. solution. 


When the uterine activity at the end of the treatment periods was compared 
with the records of motility obtained previous to treatment, little change was 
observed. In three instances the amplitude was modified (Pig. 1), but in no 
constant direction. In rabbit No. 7 the rate of contractions was reduced slightly, 
while in No. 8 there was no noticeable change. In all but one instance there 
was a marked response to pituitrin (Fig. 3). Rabbit No. 10, which had previ- 
ously shown a good response to 0.02 e.c. of pituitrin, failed to give any response 
to the same dosage following treatment. 

It is of particular interest to compare the effects of daily treatment Avith 
A.C.L. solutions Avitli those of daily proge.sterone treatment. Pig. 2 illu.strates 
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the characteristic effect of progesterone in the rabbit. In this case, after four 
days’ treatment with progesterone, uterine motility was virtnallj^ absent, and the 
uterus was nonresponsive to pituitrin. As reported earlier by Reynolds,^^ a 
marked reduction in amplitude and frequenc,y of uterine contractions usually 
occurs within one to two hours following subcutaneous injection of adequate 
amounts of progesterone in oil solution. 

Effect of Single Intravenous Injections of A.C.L. Solutions on Uterine Motility 

Ten rabbits prepared Avith cervical fistulas were used to test the effect of 
single intravenous injections upon uterine motility. After insertion of the 
balloon a control record of uterine activity was taken for fifteen to twenty 


Ut.Fist. fik. ? 10 /}.U. £stf<Jiol 



1 I rntfuTi. I * O.OZKc.Pituirtin 


fffftr Jo Days 7r*atin.tnr 1 lo H.FJ.D: C, 








^ 0.02 CL. Pituitfin 


Pigr. 1. — Kymographic tracings of- uterine motility and respopse to pituitrin before treat- 
ment (upper tracing) and after ten days’ treatment u-itli a total of 30 c.c. of H.W.D. C.L. 
solution. The motility patterns differ but the response to pituitrin is approximately the same. 
The donor had received 10 R.U. of alpha estradiol daily during the experiment. 




UKFisf.Tii.f Prci'iau* Ttxdf. t 30cc,H,hf,D. CD. 
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Afftr 
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Fig. 2. — Tracings of uterine motility following progesterone treatment. This rabbit 
(No. 9) had previously been used to test the effectiveness of daily treatment with A.C.L, solu- 
tion (see Fig. 1). Injection of 1 mg. of progesterone in oil. subcutaneously, resulted in a 
marked reduction in amplitude and frequency of the contractions (middle tracing). Adminis- 
tration of 0.25 mg. of progesterone daily for three successive days resulted in loss of con- 
tractility and refractoriness to pituitrin. 


minutes. Usually a fairly regular pattern of motility was established ivitliin 
this period of time characterized by uniformity of successive contractions ivith 
respect to amplitude, frequency, and tonus. With two exceptions, all animals 
had been oophoreetomized at the time the fistula Avas prepared, and received 
daily estrogen treatment to insure uterine motility. In most instances the 
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Table II. Effect of Single Intravenous Injections of Aqueous Corpus Luteum 

Solution on Uterine Activity 


t> att, v I a. c. l. solution used 


RABBIT date of ESTROGEN I AMOUNT 


NO. j 

TEST 1 

! /R.U.) 

1 SOLUTION 1 

c.c. 

i EFFECT ON CONTRACTIONS " 

2 

N* 

4/19 

— 

P.T>. O.L. 

2 

Increased regularity only 



4/23 

- 

l^D. C.L. 

4 

Reduced amplitude and frequency 

4 

Gt 

5/21 

60 

P.D. C.L, 

4 

Progressive reduction in amplitude and 







frequency to inactivity 

5 

C 

8/3 

60 

P.D. C.L. 

4 

Reduced frequency 



8/5 

60 

P.D. C.L. 

3 

None 



8/26 

60 

P.D. C.L. 

3 

Reduced amplitude 



9/17 

60 

P.D. C.L. 

3 

None 

G 

C 

8/14 

5 

H.W.D. C.L. 

3 

Marked reduction in tonus 



8/17 

5 

H.W.D. C.L. 

3 

Reduced tonus 



8/20 

5 

H.W.D, C.L. 

3 

Reduced tonus 

7 

C 

9/7 

10 

H.W.D. C.L. 

3 

Reduced amplitude 



9/9 

10 

H.W.D. C.L. 

3 

Reduced tonus 



9/10 

10 

H.W.D. C.L. 

3 

Reduced tonus and frequency 



9/13 

10 

H.W.D. C.L. 

3 

Reduced frequency 



9/14 

10 

H.W.D. C.L. 

3 

Reduced tonus and frequency 



9/17 

10 

H.W.D. C.L. 

3 

None 

8 

N 

8/31 

- 

H.W.D. C.L. 

3 

Marked reduction in tonus 

9 

C 

9/17 

10 

H.W.D. C.L. 

3 

None 



9/30 

10 

H.W.D. C.L. 

3 

Reduced tonus 

10 

C 

10/5 

10 

Abb. C.L. 

3 

Marked reduction in tonus and amplitude 



10/6 

10 

Abb. C.L. 

3 

Slight loss of tonus, reduced amplitude 

11 

0 

10/12 

5 

Abb. C.L. 

3 

Gradual reduction in tonus 



10/14 

5 

Abb. C.L. 

3 

Progressive reduction in tonus, ampli- 





Abb. C.L. 


tude and frequency 

14 

c 

7/31 

10 

3 

None 


*N indicates a normal estrous rabbit, 
fC indicates a bilaterally oSphorectomized rabbit. 


single injection consisted of 3 c.e. of A.C.L. solution. The amounts of the diifer- 
ent solutions used, the amount of estrogen administered daily, and the effect on 
contractions are tabulated in Table II. 

There was considerable variation, both qualitatively and quantitatively, in 
the effect of the injections upon the established motility pattern. This variation 
obtained for different animals as well as for different tests on the same animal. 
In every instance where an effect was noted (78.2 per cent of the tests), the 
change was toward a less active uterine motility. This change was characterized 
in some instances by a marked reduction in tonus as well as decreased amplitude 
and rate of contraction (Fig. 3). In other instances only regularity, frequency, 
or amplitude was affected. In five te.sts there was no obseiwable effect upon 
contractions. The absence of effect is interesting, since in three animals (Nos. 
5, 7, and 9) striking effects were obtained in other trials. 

A few similar tests were made using either chlorobutanol or soluble corpus 
luteumAxtract. The tests with chlorobutanol consisted of injections of 3 c.c. of 
a 0.5 per cent solution. The soluble corpus luteum extract was dissolved in dis- 
tilled water in concentrations of 18 mg. to 1 c.c. Three to six c.c. of this solution 
were used for the several tests. 

The motility was reduced or tonus lowered in four of eight trials with 
chlorobutanol. In four tests with soluble coi’pus luteum extract there was 
no effect on uterine motility. 

Effect of Soluble Corpus Luteum Extract on Response of Uterus to Pituitrin 

Using three rabbits, comparisons were made between the response of the 
uterus to°0,5 U, of pituitrin and to 0.5 U. of pituitrin plus 108 mg. of soluble 
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corpus luteum extract (equivalent to the amount of this extract in six 1 c.c. 
ampules of P.D. C.L. solution). The intervals between administration of 
pituitrin and the extract were 1.0, 1.5, 4.0, and 4.5 minutes in four tests. 

Pig. 4 illustrates the failure of this amount of extract to modify the char- 
acteristic recovery from the effects of the oxytocic agent. 

Effect of A.C.L. Solutions on Uterine Strips 

Table III summarizes the effects of commercial A.O.L. solutions, Soluble 
Luteum extract, and chlorobutanol on the contractility of uterine strips. Re- 
duced motility or lowered tonus followed the addition of both A.C.L. solutions 
and chlorobutanol in a majority of instances. 


Uf^rSht. fittuU Rk. io 



t minuri 




"fiia Tin. 


t 




S-iOf PH. 








Pig. 3. — Effect of a single intravenous injection of 3 c.c. of Abb. C.L. solution. A decrease in 
tonus, amplitude and rate of contractions rapidly followed this treatment. 





a. 6" u. Tit 


/®8 ht» It. T^O'vJcl'' 

4. ' 





o.SU- Fit 


Fig. 4. — Tracings comparing the recovery from the oxytocic effects of Pituitrin (upner 
tracing) and pituitrin followed by 108 mg. of soluble corpus luteum extract (equivalent to the 
corpus luteum extractives in 6 c.c. of P.D. C.L. solution). The recovery patterns are very 
similar. Time in minutes is recorded on the base line. 


The addition of 1 c.c. of A.C.L. solution modified uterine motility in 78.9 
per cent of the trials while the addition of the same amount of 0.5 per cent 
chlorobutanol had comparable effects in 86.4 per cent of the tests. Both solutions 
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were effective in reducing the aetivit}' of uteri from castrated and e.strogen- 
ti’eated donors as well as uteri from donors which liad been pseudopregnant 
from two to five da 3 AS. 

The degree of re,sponse to these preparations varied considerably. The most 
striking and characteristic effect was a reduction in amplitude and frequency of 
the contractions (Figs. 5 and 6). In numerous tests activity virtually ceased. 
Frequently reduced activity was a.s.sociated with a reduction in tonus. In some 
instances a relative refractoriness to the .solutions was e.xhibited (Fig. 7), In 
such cases more marked inhibition was attained by increasing the concentration 
of the solution. Oecasionalty tlie uterine .strip appeared virtually unaffected 
(Figs. 8 and 9). It is notable that .strips showing relative or complete refrac- 
torine.ss to an A.C.L, solution invariably e.xhibited a comparable refraetorine.ss 



Figs. .’5-9. — Kyniographic tracings .showing .several gradu.s of respon.so of uterine strlp.s to 
\ CXi sofution.s and chlorobutanol. Fig.s. .=> and G. — llaximal inhibition of oontr.actllity fol- 
lowing Abb. C.n. .solution and cliloroiiutanol demonstrated on the .same uterine .strip. The 
bath wa.s cliangcd between recording.s. Fig. 7. — Intermediate grade re.sponse to chlorobutanol. 
i^ote the progre.s.sive dccrea.se in tonu.s and amplitude with increasing concentration of 
chlorobutanol Figs. 8 and 9. — Two tracings obtained from the same uterine strip showing a 
total refraetorine.ss to both P.D. C.Ia solution and chlorobutanol. Bath changed between 
recordings Time in minutes is recorded on the ba.se line. 
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to clilorobiitanol. Kegardless of the clegree of reduced activity, tlie uterine 
muscle responded to pitocin or pil.uitrin. ' . . . 

Soluble corpus luteum ejctract administered as an {niueous solution failed in 
every instance to reduce activity. On the other hand, the addition of this 
extract invariably resulted in increased tonus or' activity. Figs. 10 and 11 
illustrate the responses of two uterine strips to the three different preparations. 




Figs. 10 and 11. — Tracings obtained from two uterine strips comparing the effectiveness 
of A.C.Li. solutions, soluble corpus luteum exti’act, and chlorobutanol in reducing contractile 
activity. Fig. 10. — Sections of tliree tracings on the same uterine strip. The bath was changed 
between recordings. Abb. C.L. solution and chlorobutanol reduced motility whereas 18 mg. 
soluble corpus luteum extract (indicated as Corpus L.P. in figure) had a pronounced stimula- 
tory effect. Fig. 11. — Sections from three tracings on another uterine strip. P.D. C.L. solu- 
tion and chlorobutanol reduced activity while 18 mg. of soluble corpus luteum extract (indi- 
cated as P.D. C.L.P. in figure) temporarily increased tonus. Time recorded in minutes on 
base line. 

Discussion . 

The germicidal and antiseptic properties of chlorobutanol (chloretone) 
have resulted in its common use as an effective preservative of numerous 
pharmaceutical preparations. In some of these preparations, such as extracts 
of the posterior pituitary, the active hormonal agent has a high degree of 
pharmacological potency and is effective in relatively small quantities. In such 
cases it is douhltful that a small amount , of preservative agent would either 
interfere seriously with the action - of the active agent or exert anj'’ significant 
effect of its own. On the other .hand, when a preparation such as an aqueous, 
corpus luteum solution is administered at frequent intervals, over long periods 
of time Avith individual doses of the order of one to three c.c., it Avould appear 
important to give consideration to all the physiological and pliarmacological 
properties of that preparation. Since aqueous corpus luteum solutions may 
consist of extractives dissolved in 0.25 per cent to 0.5 per cent solutions of 
elilorohutanol, attention must be directed to the possible effects of this solvent. 
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Table III, Comparative Effectiveness of Aqueous Corpus Luteum Solutions, Soluble 
Corpus Luteum Extract and Chlorobutanol in Reducing the Contractile 

Activity of Uterine Strips 




AMOUNT 




PERCENTAGE 



OF 

concen- 



OF TESTS 



SOLUTION 

TRATION OF 


NUMBER 

SHOWING 



OR 

CIILORO- 


SHOWING 

REDUCED 


TYPE OF 

EXTRACT 

BUTANOL 

NUMBER 

REDUCED 

MOTILITY 

material tested 

DONOR 

(C.C.) 

(%) 

OF TESTS 

MOTILITY 

(PER cent) 

Aqueous corpus 

Estrous 

■ 1.00+ 

0.00125 

1 

1 


luteum 'solutions 

Estrous 

1.00 

0.00250 

lot 

15 

78.9 

(0.5 per cent 

Estrous 

2.0 

0.00500 

5 

2 


chlorobutanol 
as preservative) 

Estrous 

Castrates re- 

3.00 

i 

0.00750 

1 

1 

1 


1.00 

0.00250 

5 

5 



ceiving 

2.00 

0.00500 

3 

o 

i 


estrogen 

3.00 

0.00750 

1 

1 



Pseudo- 

1.00 

0.00250 

1 

] 



pregnant 

(MG.) 





Soluble corpus 

Estrous 

18.00 


13 

0 

00.0 

luteum extract 


36.00 


3 

0 


(no choloro- 

Pseudo- 

18.00 


3 

0 


butanol)* 

pregnant 

(C.C.) 





Chlorobutanol, 0.5 

Estrous 

0,50 

0.00125 

4 

4 


per cent 


1.00 

0.00250 

22 

19 

86.4 

Castrates re- 

2,00 

0.00500 

4$ 

1 



ceiving 

estrogen 

1.00 

0.00250 

2 

0 



Pseudo- 

0.25 

0,00060 

3 

0 



pregnant 

0,50 

0,00125 

5 

5 




1.00 

0,00250 

2 

2 



*18 mg. of this extract was equivalent to the amount of extractive in 1 c.c. of P.D. C.L. 
solution. 

tThe aqueous corpus luteum solution used in this test contained 0.25 per cent chloro- 
butanol. 

tin two trials a solution containing 0.25 per cent chlorobutanol was used. 
gThe uterine strips had prevlqu.sly failed to re.spond to lower concentrations. 


The hjTinotic and anaesthetic projierties of chlorobutanol have long been 
recognized,’-’’ and its antispa.smodic effect ha,s been utilized in attempts to 
prevent or relieve nausea.’® Perhaps in recognition of its antispasmodic effect, 
ehloretone has been used with reported success in the treatment of dysmenor- 
rhea.”" To the author’s knowledge, the only experimental study of the effect of 
ehloretone on smooth muscle contractility is that of Terasaka.’® This author 
states that ehloretone in concentrations of 0.02 per cent lowered the tonius, 
in vitro, of excised strips of the .small intestine of rabbits, and reduced the 
.spontaneous activity of uterine strips. The report is a brief summary of 
obsem'ations and includes no data. The re.sults of the present investigation 
not only eonffnn the findings of the earlier author, but indicate the effeetivene.s.s 
of concentrations of the order of 0.0012-5 to 0.0025 per cent. 

While the effects of aqueous corpus luteum solutions compare very closely 
with those of chlorobutanol, .soluble corpus luteum e.xtract (a water soluble 
extract of corpus luteum tissue free of any pre.servative agent) either produced 
no change in uterine contractility or increased activity. The evidence points 
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strongly to the probability that tlie effect of tiie aqueous corpus luteum solutions 
was produced by the preservative, ehlorobutanol, rather than by a specific 
.'factor of the corpus luteum extract. 

The A.C.L. solutions used in this study do not possess three plij’^siologic 
activities which are well established as properties of progesterone: (1) they 
do not induce progestational changes in the rabl^it endometrium (unpublished 
observations of the author) ; (2) repeated injections do not result in uterine 
quiescence; (3) repeated injections do not inliiljit tlie response of the uterus, 
either in vitro or in vivo, to posterior pituitary extracts. 

Falls and co-workers^- report that treatment of a postpartum subject with 
10 c.e. of an aqueous corpus luteum solution, following a previous injection of 
pituitrin, lowers uterine tonus and .slows the rate of the contractions. This 
type of test was not utilized to any great extent in the present investigation 
due to the observation that while the reeoveiy following response to pituitrin may 
in general follow a typical pattern, there may be marked variations vdth 
respect both to speed of recovery and amplitude and frequency of contractions. 
In one experiment described above it was found that an amount of soluble 
corpus luteum extract equivalent to the extractive contained in 6 c.c. of one of 
the A.C.L. .solutions did not significantly modify recovery from the tetanic con- 
tractions induced bj’’ pituitrin. In the author’s judgment, this type of test can- 
not be applied satisfactorily to true progestogenic preparations. The progesto- 
genic agent, dissolved in an- oil medium, is administered parenterally and a 
latent period occurs before effective amounts of the hormone can be absorbed. 
During this interval some degree of recovery from the ox;^i;ocic stimulus might 
be expected which would be unrelated to the injected progestogenic substance. 

MachF^ concluded that a uterine strip from a rabljit pretreated with an 
aqueous corpus luteum solution is less sensitive to pituitrin than a strip from 
the same animal before such treatment. The present experiments do not dis- 
close whether or not the degree of sensitivity to this drug is altered. They 
do, however, emphasize that uteri of rabbits treated with these solutions do 
continue to respond to the oxjffocic factor of the i:)osterior pituitary. 

The above described results indicate a striking inhibitory effect of chloro- 
butanol on uterine contractions and emphasize the possibility of this factor 
exerting a pharmacological effect wheii these solutions are used clinically or 
experimentally. 

The variations in re.sponsiveness to chlorol)utanol have not been explained. 
In general, the gi'cater the initial spontaneous contractile activity of a uterine, 
strip, the less it was affected by ehlorobutanol (compare Figs. 5 and 9). This 
suggests that some unrecognized physiologic condition of the donor modifies 
the response of the uterine muscle to the pharmacological agent. The compara- 
tive studies on uteri from e.strous and pseudopregnant rabbits did not contribute 
to an elucidation of this pi’oblem since uteri frojn the latter type of animals 
.showed the same variabilit.v in responsivene.ss. 
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Summary. and Conclusions 

1. Ill vitro and in vivo methods were used to test the effect of three coin- 
inereial aqueous corpus luteum (A.C.L.) solutions, a soluble corpus luteum 
extract, and the preservative agent, chlorobutanol, on uterine motility in the 
rabbit. 

2. Daily treatment with commercial A.C.L. solutions for four to ten days 
had no significant effect upon uterine motility, in vivo. A characteristic uterine 
response to pituitrin was obtained in all hut one instance. 

3. Single intravenous injections of commercial A.C.L. solutions had vary- 
ing degrees of effect on uterine motility. In approximately three-fourths of the 
tests, the effect was in the direction of reduced motility. The effect of chloro- 
butanol was equally variable hut in the same direction. Aqueous solutions of a 
soluble corpus luteum extract were without effect. 

4. In a majority of instances commercial A.C.L. solutions and chloro- 
butanol reduced the motility of uterine strips. The addition of these prepara- 
tions to the hath did not interfere with the response of the muscle to oxytocic 
agents. 

5. These studies clearly indicate that the three commercial aqueous corpus 
luteum solutions tested possess a property capable, under the conditions of the 
aforedescribed experiments, of reducing uterine activity. These preparations 
contained, as a preservative agent, 0.25 or 0.6 per cent chlorobutanol. It 
was demonstrated that chlorobutanol itself is capable of reducing the motility 
of uterine muscle. On the other hand, an aqueous solution of a soluble 
corpus luteum extract, claimed to be a component of one of the commercial 
solutions, did not reduce uterine activity. In view of these findings the possi- 
bility is suggested that some reports of the effectiveness of commericial aqueous 
corpus luteum solutions in reducing uterine activity may be due to the 
chlorobutanol factor rather than to some heretofore unrecognized property 
of the corpus luteum. 
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EPISIOTOMY BLOOD LOSS 


Lester D. Odell, M.D., and Arthur Seski, M.D,, Chicago, III. 

(From the Department of Obstetrics and Gynecology of the University of 
Chicago and the Chicago Lying-In Hospital) 

M any methods are described for measuring blood loss in obstetric patients. 

But, basically, these are four: Williams^ measured blood caught in basins. 
Schmid^ weighed bloodstained linen before and after washing and drying, the 
difference representing grams of blood lost. Pastore^ expressed blood loss as 
percentage body weight computed from changes in the cell volume during the 
puerperium. Dieclanann and Daily,'* using a modification of Catch and Littles’ 
method,** converted blood and linen washings to acid hematin with 0.1 N hydro- 
chloric acid, and calculated blood lo.ss by formula. Inaccuracies from amniotic 
fluid, particular!}^ the “after waters,” makes tlie first two metliods of less certain 
value. Coller and associates'* and Dieckmann and Daily doubt if a sound cor- 
relation exists among changes in hematocrit, hemoglobin, and plasma proteins 
before and after blood loss. The fourth method, then, is apparently the best. 

Pew reports exist concerning episiotomy blood loss. Conn and co-workers,’ 
using a modification of Williams’ method,^ reported average total blood loss for 
primiparas with episiotomy as 397 ml. and 189 ml. without, the calculated differ- 
ence being 208 ml. Dieclanann and Daily"* employed the acid hematin method 
on fifteen patients and found an average total blood loss (episiotomy plus 
uterine) of 342.3 ml. These same investigators noted a considerable variation in 
amounts of blood lost, and reasoned that a larger series Avould become of little 
additional value. 

Obviously, several factors influence episiotomy blood loss, such as: the 
type, depth, and duration of anesthesia, parity, extent of episiotomy, traumatic 
delivery, presence or absence of vulvar varicosities, individual variations, and, 
of considerable impoi-tancc, the elapsed time. It has occurred to us that most 
of these might be controlled in carefully selected cases; that episiotomy blood 
loss would relate directly to time, and therefore might be expi’essed as milli- 
liters of blood lost per minute. 


Material ' 

A total of 71 patients Avere selected for .study. One group consisted en- 
tirely of Avomen Avith normal pregnancies and uncomplicated labors. In this 
group peh'ic mea.siu’ements, ])articularly of the outlet. Avere adequate. AH 
Avere primigraA'idas and the occiput AA-as in an anterioi- position, tAvo to three 
centimeters beloAA’ the ischial .spines (Ioaa'- foi-ceps) oi- croAvning at the Auih-a 
(outlet forceps), A\'he.n each experiment AA'as performed. In a .second group of 
patients, also consisting of primigraA'idas, some complicated deliveries occurred. 
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Method 


Each collection of blood was made with the patient in a lithotomy position, 
with a double thickness of waxed paper beneath the hips, and with the end of 
this paper directed toward a floor basin containing about 1,000 ml, 0.1 N 
hydrochloric acid, Episiotomies, performed with scissors, were all left medio- 
lat'eral in location. The operation consisted of three incisions, as described by 
DeLee® : an initial perineal incision, a second cutting intercolumnar facia and 
thus exposing levators, and a third incising the vaginal mucosa. Delivery was 
completed with forceps following the episiotomy incisions. 

Three phases of episiotomy bleeding were recognized: that phase from 
the initial incision until the infant’s head distended the vulva and controlled 


bleeding ; phase two, consi.sting of that time during Avhich the infant is deliv- 
ered; and phase three, that period after delivery until completion of the 
episiotomy repair. Significant bleeding occurs only during the first and third 
phases, and blood was collected separately for these periods. Furthermore, 
the elapsed times for phases one, two, and three were measured, and blood loss 
per minute calculated for periods one and three. Oxytocics, con.sisting of solu- 
tion of intravenous pituitary or ergotrate or both, were administered during 
phase two to insure rapid placental detachment. And, following an early 
expression of the placenta, a tail-.sponge was packed against the cervix to con- 
tain any additional uterine blood. 

Three groups of patients were studied during phase one: those in which 
no tamponade was employed ; another group in which a .sponge was stuffed®' 
into the Avound; and a third in which bleeding vessels Avere ligated prior to 
completion of the delivery by forceps. Ethylene-ether anesthesia Avas used 
for each group. Cases investigated under cyclopropane, ether, and spinal 
anesthesia are reported collectiA'^ely under total episiotomy blood loss. Except 
for a feAv designated cases, the infant AA'as delivered sloAAdy folloAving birth of 
the head, a method advocated by Dieckmann.® 

The method for acid hematin extraction Avas as described by Dieckmann 
and Daily Avith the exception that the Coleman spectrophotometer Model 11 Ava.s 
used in.stead of the Duboscq instrument. Blood loss Avas calculated by the fol- 


loAving formula : ml blood loss = 


total grams hemoglobin recoAmred 

grams hemoglobin/100 ml. patients blood 


X 100. 


The recovery ratio for the acid hematin method AA'^as tested as folIoAA's: 
KhoAvn amounts of blood Avere poured over four hlayo-type sponges; 1,000 ml, 
0.1 N hydrochloric acid Avas added; the .sponges Avere Avashed and wrung out 
by hand in that solution. In a second gi’oup the sponges Avere rinsed in addi- 
tion in 500 ml. 0,1 N hydrochloric acid; and that solution Avas added to the 
original. In both groups the solutions Avere diluted to the nearest conAmnient 
mark for analysis. 

Results 


Table I lists the recovery ratios by the acid hematin method. In a single 
AV'ashing 83 to 92 per cent AA^as recoA'cred. But, if soiled sponges Avere rinsed, a 
consistently higher average of recoAmry occurred (95 to 98 per cent). 

Fig. 1 illustrates total episiotomy blood loss for forty patients. Although 
the average loss for this group Avas 253 ml., the variation Avas con.siderable. 
These cases Avere draAAOi from the priA'ate and clinic services, and episiotomies 
Avere left mediolateral in location. 

Table II lists total blood loss for the fir.st phase by the previou,sly defined 
methods. Although the average blood loss per minute Avas significantly re- 
duced for those AA'ith tied A'cssels and .stuffed sponge, ihe total hi nod lofia of tlm 


•In.snrtion of a foldcfj Mayo-type .qponjre Into the epl.‘!iotomy wounrl. 
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Table I. Percentage Kecoveky of Known Amounts of Blood by Acid Hematin Method 


single washing I 

1 RINSED SPONGES* 

ML. 

ML. 

PERCENTAGE 

JIL. 

ML. 

PERCENTAGE 

blood 

RECOVERED 

RECOVERY- 

BLOOD 

RECOVERED 

RECOVERY 

25 

23.0 

92.0 

25 

24.3 

98.0 

50 

41.5 

S3.0 

50 

48.0 

97.4 

100 - 

91.S 

91.8 

100 

• 95.4 

95.4 

250 

227.5 

91.0 

250 

240.0 

96.0 


♦Note that a higher percentage of recovery occurred if soiled sponges were rinsed, and 
this rinse water added to the original solution. 
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Fig. 1. — Total episiotomy blood lo.ss in forty priinigravidas. 


Table II. Blood Loss During First Phase 




1 VARIATION j 



OBSERVA- 


TIME 

AVERAGE 


TIONS 

ML. BLOOD 

MIN. SEC. 

ML./MIN. 


Low forceps, no tamponade 

20 

46.5 to 

289 

1 

to 

10 

50.1 





5 

45 


Stuffed sponge 

8 

30.1 to 

322 

1 

to 


56.7 





4 

30 


Stuffed sponge and tied vessels 

6 

94.0 to 

339 

3 

to 


33.5 





10 

35 


Tliromhin -with sponge 

10 

72.0 to 

322 

2 

to 

40 

29.6 





6 

42 


Outlet forceps, no tamponade 

9 

28.0 to 

74 

2 

to 


16.1 





5 

15 
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group was high. The average blood loss for outlet forceps was comparatively 
low, 16.1 ml. per minute; and the use of thrombin (applied with a Mayo 
sponge) significantly reduced bleeding. Fig. 2 illustrates graphically the 
linear I'elationship between blood loss and elapsed time during phase one. 

The average time for twenty ])rimi gravidas terminated by slow delivery 
was three and one-fourth minutes. Seven additional patients were delivered 
in an average time of one and one-half minutes. 

Phase three is listed for slow delivery as well as for more rapid delivery 
(Table III). Note the marked decrease in the total blood lost and ml. loss 
per minute for this period as contrasted Avith that measured during phase one 
(Table II). In addition, the average loss following slow delivery, 3.1 ml. per 
minute, Avas significantly loAver than the average (4.4 ml. per minute) folloAA'- 
ing the faster deliA’-ei’y. 


Table III. Blood Loss During Third Phase 




1 VARIATION 



OBSERVA- 

ML. 

TIME 

AVERAGE 


TIONS 

BLOOD 

jhn. 

ML./.MIN. 

Low forceps, sIoaa' delivery 

20 

43.6 to 190 

16 to 52 

3.1 

Easter delivery 

7 

52.5 to no 

13 to 30 

4.4 


Comment 

The efficacy for recovery of hemoglobin by the acid hematin method is 
consistent. Dieckmann and IDaily^ recoAmred 87 to 90 per cent of hemoglobin 
from knoAvn quantities of blood AAuth a single Avashing. And, if soiled sponges 
Avere rinsed, and this rinse Avater added to the Original solution, the recovery 
Avas 98 per cent. The results in this report (Table I) confirm their observation. 

The results of this study indicate that total episiotomy blood loss may be 
considerable, and probably constitutes the chief source for blood loss in most 
primiparous patients. The average total episiotomy loss of 253 ml. is cer- 
tainly high by comparison, since the uterine blood loss folloAving intraA^enous 
ergotrate is reported as less than 100 ml. in 81 per cent of patients,^® and as 
loAv as 51.9 ml. folloAving sIoav delivery and intravenous pituitrin and ergotrate.® 

Stuffing a Mayo sponge into the episiotomy Avoiuid during phase one does 
not significantly reduce the total blood loss or decrease that lost per minute. 
This practice only serves as a Avick to soak up the blood, and probably deludes 
the operator into belieAdng that less blood is lost. Some clinicians clamp and 
ligate bleeding A’^essels. But this procedure occupies Amluable time, and the 
total amount lost is increased even though tlie loss per minute is less. Since 
the blood lost relates directly to time consumed (Fig. 2), the amount of bleed- 
ing can be significantly reduced by shortening phase one. Episiotomy blood 
loss during this period can be as Ioav as 46.5 ml. (Pig. 2). 

A dramatic change occurs in the rate of episiotomy bleeding folloAving 
delivery (Table III). The marked reduction in ml. lost per minute (50.1 ml. 
before deliA'-ery and 3.1 ml. after deliAmry in those Avithout tamponade) has 
tAvo probable explanations. The fir.st concerns the effect of the infant’s head 
and body, Avhich acts as a tamponade during its passage through the introitus, 
and during Avhich the ends of cut Amssels are obliterated by pressure. The 
loAver loss during outlet forceps supports this concept, as does the noticeably 
greater rate per minute folloAving a faster delivery, Avhen tamponade occurs 
for a shorter length of time. A second possibility concerns changes in venous 
circulation before and after delivery. Considerable venous congestion, as oah- 
denced by protruding exiernal hemorrhoids, promotes more bleeding prior to 
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delivery. "Wliereas immediately after delivery circulation becomes reestab- 
lislied between perineal venous plexuses and pelvic veins, and this congestion 
becomes relieved. Thus, much less episiotoray bleeding occurs during phase 
three. 

Thrombin, applied to the eiDisiotomy with a Mayo-type sponge, was used 
on ten patients. Blood loss during phase one was reduced and bleeding from 
that wound after delivery Avas lessened. 


C.C. BLOOD LOSS TIME IN MINUTES 

300 200 100 0 1 2 3 4 5 6 



Fig. 2. — Episiotomy blood loss. Relationship between elapsed time and blood lost during first 

phase. 


Summary 

Follotving left medial lateral episiotomy, the amount of blood lost is di- 
rectly related to time : the time consumed between the incision and the ta:m- 
ponade of the Avound by the infant’s head. And this period has been desig- 
nated as phase one. The use of a stuffed sponge in episiotomy Avounds does 
nqt significantly reduce blood loss per minute during phase one when com- 
pared AAdth those cases AAdiere no tamponade is used. Ligation of bleeding 
Ai^essels Avill reduce the blood. lost per minute (during the first phase), but the 
total blood loss becomes increased because of the time consumed. Total blood 
loss during phase one can be significantly reduced by shortening the time for 
that period. In addition, the episiotomy blood loss per minute during outlet 
forceps delivery, or after the application of thrombin to the Avoiind, is less by 
comparison AA'ith that during Ioaa'" forceps (Avithout tamponade). 

Phase tAVO, that period of actual delh’-ery, is AAothout significant bleeding. 
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During the third phase, that period after delivery until completion of the 
episiotomy repair, the rate of bleeding is much less by comparison with phase 
one. This rate is less following slow than following more rapid delivery. The 
mechanism for the reduced rate of bleeding during phase three is explained. 
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FERTILITY IN WOMEN: THE LENGTH OF TIME 
REQUIRED TO CONCEIVE 

A. W. Diddle, M.D., Dallas, Texas, R. W. Jack, M.D., SIiami Beach, Fla., and 

R. L. Pearse, M.D., Durham, N. C. 

(From the V. S. Naval Hospital, Key West, Fla., and the Department of Obstetrics and 
Gynecology, Southwestern Medical College) 

C ircumstances associated with potential transfer of husbands in the 
armed forces during World War II motivated many married couples to 
begin a family.’- When pregnancy failed to occur wdthin a few weelcs or months 
they often assumed themselves sterile, or that their technique of union was in- 
correct. Women falling into this category composed nearly 5 per cent of the 
patients who sought obstetric and gynecologic consultation at the U. S. Naval 
Hospital and U. S. Naval Station, Key West, Florida, from May 15, 1942, to 
July 1, 1944. Many of these individuals were not informed on the physiology 
of reproduction. On the other hand, the consultants found little reliable in- 
formation to answer the question regarding the average time required to conceive. 
To contribute fui’ther information to this problem is the purpose of this paper. 

Clinical Material 

The patients were wives of Naval, Marine Corps, or Army personnel, seen 
by the authors at the U. S. Naval Hospital, Key West, Florida, between Feb. 15, 
1943, and June 20, 1944. Their ages ranged from 16 to 42 years. The average 
age was 24 years for the primigravidas and nulligravidas, and 26.7 years for the 
multigravidas. The figures compared favorably 'ivith Pearl’s statistics® of 23.4 
and 23.18 of the United States Birth Registration Area for 1930. 

Out of nearly 1,600 women seen for obstetric or gynecologic consultation, 
1,192 were selected for study. Those excluded either had some physiologic or 
pathologic condition precluding pregnancy; became pregnant out of wedlock; 
became pregnant while using contraceptive measures ; were using contraception 
satisfaetoriW ; or data for them was totally inadequate. Of those to be studied, 
799 were pregnant and 393 were not. None used contraception. For purposes 
of analyses, the 1,192 were divided into three categories : Group I was composed 
of 318 obstetric patients selected at random. Pertinent data were available for 
all these. The remaining 481 pregnant women formed Group II. For these, 
coital rates were unlmown, and 20 to 25 per cent had been separated from their 
husbands for periods of one to twenty-four months. Information for the 393 
nongravid who constitute Group III was comparable to Group II. Among 
Group I were 261 primigi’avida and 57 multigrarida. Corresponding figures for 
Group II were 354 and 127. The nonpregnant were made up of 251 nulligravida 
and 142 gravida i or more. 

Prom each woman the date of marriage ; past, marital, and family histories ; 
rank or rate and age of the husband were obtained. All had a pelvic examina- 
tion and nearly all had a complete physical and laboratoiy study including 
urinalysis, red blood count, and, blood serolo'gjL In addition, one phy.sician 
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(A. W. D.) questioned those in Group I individually at some time during preg- 
nancy to determine coital rates. The frequency of sexual intercourse during the 
month prior to conception was accepted. 

Permanent addresses given covered the 48 states. All but two women were 
white. Approximately 25 per cent were wives of officers, "while the remainder 
were spouses of enlisted men. All dependents lived on an island five by one to 
two miles in size. Geographic description of the area has been given elsewhere.® 
The husbands ranged in age from 18 to 49 ^mars, vdth the average of 27.5 
years. On the average, they were away from home one night out of three. It 
should be recognized that these men were picked because of their physical fitne.ss 
for the Armed Forces. Therefore, they are a select group as compared to the 
population at large. 

Results 

Among Group I, 190 of the primigravidas conceived within six months, 22G 
in twelve montlrs, and 249 in twenty-four months. Corresponding figures for 57 
raultigravidas were : 22, 37, and 49, See Table I. 

Fifty-nine of the newly married Avomen became pregnant immediately after 
marriage and before having another men.strual period. The fruitful intercourse 
in all these vmmen, except one, occurred before the end of the third quarter of 
the menstrual cycle. The time of marriage with reference to the fir.st day of the 
last menstural period Avas: 39 seA'cn to ten days afterAvards; 13 in tAAm Aveeks; 
6 in three AA^eeks but 7 to 30 days before the next expected menses; and 1 Aa’C 
days before the next expected menses. 

From Group II, 160 of the primigraAudas Avere pregnant in six montlrs; 
257 in tAvelve months, and 312 in tAA^enty-four months. In order, the figures for 
the raultigravidas Avere 16, 49, and 89. Interestingly enough, a large proportion 
of the pregnancies that began after eleven months did so at tAvelve, tAventy-four, 
thirty-six, forty-eight, and seA'ent 3 ’^-tAAra months (79 out of a pos.sible 172). 
Transfer of personnel in the Na\',y A\’as made generallj’" at 6-, 32-, 18-, or 24-month 
intervals. The figures sugge.st pregnancies might have folloAved shortly after re- 
union of husband and Avife. The same obsei’A'ation Avas made among 308 pi’Cg- 
nant AAmmen not included in the .stud 3 ^ These individuals Avere using contra- 
ceptive measures up to a short time before conception occurred. On the other 
hand, forcAvarned of a separation, the.se couples may have decided to produce a 
pregnanc3^ 


Table I. Lexgtji of Tisie Eequired for Conception to Occck Ajio.vg 799 Mahuied AA^omex 



PATIENTS j 

6 .AIONTIIS 

1 PATIENTS 

12 MONTHS 


NO, NOT 
PREGNANT IN 

GROUP 

NUJIBER 

1 NUMBER 

1 PER CENT 


NUMBER 

1 PER CENT 1 

24 MONTHS 

I 

201 

190 

Friviiqravidas 

72.7 ‘220 SG.G 

249 

95.4 

12 

II 

354 

IGO 

4.5.2 

257 72.G 

312 

88.G 

42 

I 

57 

22 

Mnli ifjravidas 
?,H.5 ' .37 G4.9 

49 

8G.0 

8 

II 

127 

10 

12.5 

49 38.5 

89 

70.1 

38 


One hundred and thii'ty-eight (54.9 per cent) of the nonpregnant nuHi- 
graAuda Av-ere not pregnant bj' the end of elcA'en months, AA'hile the other 133 (45,3 
per cent) had not conceiA-ed after tAA'ch'e to sewentArtAvo months or longer, 
Corre^sponding figures for the prcA'iously gravid jiatienls Averc 39 (27.4 per cent) 
and 303 (72.6 per cent). 
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Coital rates (Table II) ■were comparable to tlio.se I’eiDortecl b.y Davis. Tbe 
impression was gained that an average of two or three coitions per week were 
attained in six to twelve months after marriage. There was no obvious relation 
between frequency of union or age of patients and time required to conceive. 

Comment 

In most instances, previous couimunications on the subject of fertility rates 
have been based on analysis of hospital records where emphasis usually had been 
directed to problems other than the time required for conception. Also, many 
of the ease studies were gathered by numerous individuals so that questioning 
was haphazard. The patient Avas often required to dej^end on memoi'y to recall 
facts five to ten or tAventy years past. The unreliability of the human testimony 
vitiates the results.® Some of the observations recorded in this survey may be 
subject to the same criticism. PIoAA^eA'er, an attempt Avas made to minimize 


TABbE II. Aa^ebage Nusibeii op Coitions Per Week Among 318 Pregnant Women in the 

Month Prior to Conception 


frequency op coitus 

PER WEEK 

PRIMIGRAVIDAS"^ 

261 subjects 

multigravidas t 

57 SUBJECTS 

DAVIS 

971 subjects 

1 to 2 

105 

45 

391 

2 to 3 

■ 124 

11 

305 

Pour or more; 

20 



less than 7 




Less than once 

1 

1 

125 

Exact data not given 



60 

Daily or often 

11 


90 


♦Four patients were above the age of 30 years. 
tNine were above 30 years. 


inaccuracies by basing the questions on recent events and limiting the number 
of examiners to three. The ideal plan Avould be to have each ncAAdy married 
AAmman keep detailed records over long periods of time. 

Many Amriables influence fertility: liliido, coital rates, frequency of occur- 
rence of pregnancy in relation to the physiologic possibility, contraceptii'e 
measures employed, if any, reproductive Avastage, and availability and viability 
of ova and sperm in the female genital tract. 

Libido is indirectly estimated by the frequency of sexual intercourse. The 
frequency of sexual contact may vary considerably AAuth the age of the couple, 
Avith the duration of marriage, the amount of other physical activity endured, 
and the desire to have offspring. Although hu-sbands Avere not home every night, 
it is belieA'ed that the temporary alisenecs added to rather than detracted from 
sexual ardor. At least it is questionable AAdiether sexual relations AA^ould haA^e 
been significantly more frequent Avith the couple liAung at home continuously. 
The factor of climate may have played a part in Key West. Those going to 
torrid from more temperate zones have a temiJorarily accentuated sexual ac- 
tivity.® Outdoor AAmrkers are supposed to be more active sexually than those 
occupied indoors, and laborers more than profes.sional people.' The clientele of 
this study receiA-ed maximal amounts of fre.sh air, but AA^ere usuallj' not as physi- 
cally active as a day laborer. 
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Although coitus was more frequent in early marriage, it is noteworthy that 
the average patient did not become pregnant for a matter of months. The same 
idea has been confirmed by Stix and Notestein.'^ Our figures approximate more 
nearly those recently reported by Russell® than those given by Pearl. The former 
found among 197 first conceptions and 96 second conceptions nearly two-thirds 
of the pregnancies started within three months following natural coitus, while 
the latter’s corresponding percentage was over one year. The mean number of 
months before pregnancy began plotted against the various frequencies of 
coitus gave a similar product. Stix and Notestein give a partial explanation on 
the basis that complete entry may not be accomplished the first few weeks, 
Williams® and Moench,^® in addition, have shown that excessive sexual activity 
on the part of the male may detract rather than enhance conception. It is prob- 
able that an ovum does not live more than twenty-four hours, and sperm are 
, capable of fertilizing only twenty-four to seventy-two hours.^^ Theoretically, a 
normal woman can become pregnant only one to three days each month.^® Gen- 
erally, women are physiologically sterile for an average period of three months 
after delivery because ovulation does not occur.^®* “ Therefore, the apparent 
sterility of a parous individual as compared to a primigravida is relative. Coitus 
at the avei'age rate of 2 to 3 times per week would many times fail to coincide 
with ovulation. In other words, the important thing is Avhen sexual union occurs, 
not how often. 

Summary 

From a survey during 1943 and 1944, of 318 pregnant (261 primigravidas 
and 57 multigravidas) married, white women ranging in age from 16 to 42 years, 
and living in a semitropical climate with husbands who were members of the 
Armed Forces, and away from home one night out of three, it was found that 
86 per cent of the primigravidas conceived in the first year of married life. The 
corresponding figure for 57 multigravidas was 64.9 per cent. Contraception 
was not employed by these couples. Sexual union was experienced more or less 
by chance "with relation to the time of ovulation, but on an average of two to 
three times a week. 

Although all data were not available for 481 other pregnant and 393 non- 
pregnant women, using no contraception, results collected therefrom, correlated 
TOth those above, substantiate the conclusion that the majority of fertile couples 
can expect pregnancy to begin vdthin twelve months after marriage. Multi- 
gravidas ■will require a slightly longer time to conceive than primigravidas be- 
cause there is a period of relative sterility following the previous pregnancy. 
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THE ROLE OF NUTRITION IN. PELVIC VARIATION* 

Herbert Thoms, M,D., New Haven, Conn, 

(From the Department of Ohstetrics and Gynecology, Yale University School of Medicine) 

V ARIATIONS in the shape of the adult female pelvis have a major interest 
to obstetricians because roentgen studies have shown that even in healthy 
adults there exists wide differejiees in pelvic architecture. Furthermore, some 
of these so-called "normal variations” may have a decided influence oh labor 
and their delineation before that event often reimals highly useful information. 
The present communication is concerned chiefly with an inquiry into the 
reason why these variations occur and why the childhood type of pelvis, i.e., 
dolichopellism, is preserved in enlarged form in some adults but not in others. 
It presents evidence that, among other factors, nutrition, especially during the 
puberal period of growth, apparently plays a major etiologic role. 

Approach to the subject is be.st served by considering certain facts con- 
cerning the shape of the pelvis in infancy and childhood. The shape of the 
pelvic inlet in early childhood in both sexes is characteristically elongated 
anteroposteriorly, or dolichopellic (Fig. 1), and if a pelvis of this type were to 
grow symmetrically it would have a similar shape in adult life. From this it 
would appear that the round or flattened forms of the adult pelvic inlet may 
arise as a result of either of two mechanisms; an excessive growth laterally, 
that is, of the transverse diameter, or a diminished growth anteroposteriorly. 
From studies of the author and associate.s, it seems apparent that the lessening 
or incomplete development of the anteroposterior diameter is the more impor- 
tant mechanism, increasingly so as the degree of flattening becomes more 
extreme. 

For purposes of classification we may say that the tendency of a pelvis to 
retain mo,st of the relatiomships of fetal and childhood conformation and thu.s 
remain relatively elongated anteroposteriorly may be spoken of as dolicho- 
pellism (dolieho = long), while the tendency in a pelvis to become broadened 
transversely and short anteroposteriorly is that toward platypellism (platy == 
broad or flat), A simple and useful classification of pelves, therefore, can he 
based upon these anteroposterior and transverse pelvic relationships, as .sug- 
gested by Turner in 1885.^ The relative size of these two dimensions is most 
conveniently expressed as the pelvic index. This index is the anteroposterior 
diameter of the pelvic inlet times 100 divided by its maximum transverse 
diameter. By means of this index it is possible to group together pelves which 
show the same degree of anteroposterior flattening or elongation regardless of 
their absolute size. Turner classified pelves into three types on the basis of 

•This study was made possible tbrougli gr.ant-s from tbr- Cllnic,'iJ Research and Teaching 
Funds of Yale University School of Medicine. 
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thoir polvic iiulvx. Thosv with an index ol' 95 or more iic called dolichojicllie. 
those witli an index from 90 to 94.9 mesatipellic, and tho.so with an index less 
than 90 lie termed ])latypellie. For antliroimlngie piir])oses tlic use of tlie 
pelvic index is idea] and Avnnld be useful in clinical evaluation, except that it 
is a little unwieldy liceause it cannot always be estimated by simply viewing: 
dimensions. 

A simpler and more useful plan for classifying jielves based ujmn the 
principle of the “pelvic index’’ follows. Tn this method ])eIvos are divided 
into four general groups: 



I'lp. 1 ^Dollchopclllpm In polvlp of clilld of S yonrs (female). Aiiteroi«>.«teiior of inlet, C.l 

cm.; tr.nn.‘;ver.‘'(* of inlet, .'i.fi cm. 

1. J)olirhi>i>iUic h/j'i : The :mlerojutsterior diameter of llie inlet is loiif^er tlian tlic 
transvor.ee. 

2. ttiiii : The !mterojii).steri«tr and transverse diameters of the inlet arc 
equal or the transverse diameter is no more than 1 cm. longer than the anti'ropostcrior. 

a. JirachyptlUc tppt' : The tran.«ver.«t‘ diamet<’r is more than one and less than .1 cm. 
longer than the !interoj)osterior diameter. 

4. PlatypclUo type: The transver.se dijimeter is .'5 cm. or niore longer than the antero- 
posterior diameter (Fig. 2). 

We liavc found this method of pelvic cla.ssitieation elinically useful as ti 
ready means of identifying ])elves for pnr])oses of description and record. 
For purposes of completeness, certain morphologic eharaci eristics, not asso- 
ciated Avitli mensuration, may be nddc-d to the pelvic survey, such as the wide- 
ness or narrownc.ss of the pelvic forepart, .saeroseintie notch, etc. 
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From our investigations of adult pelves in both sexes, it appears that at 
the present time methods of classification based on sex characters may be con- 
fusing and in some instances not altogether sound. This is in view of the fact 
that our studies in male pelves show essentially the same variations that we 
find in the female. . 

Thus, in the investigations of Gruelich and the author® we state, ‘ ' Our find- 
ings indicate that the pelvic. inlet of the male is a-s variable in shape as that of 
the female. . . . It. is evident, therefore, that there is in, our population at least 
no one type of male pelvis, just as there is no one type of female pelvis.” And 
again, “It is evident from the tracings that the shape of the pelvic inlet of 
most of the men of our series is quite different from that described in the text- 
books as typically masculine. Indeed, the pelvic inlet of some of our males so 
closely resembles that of some of the student nurses of our earlier series that 
it would be difficult in certain eases to determine the sex of the individual 
from the shape of the pelvic inlet alone.” 


It seems clear that, while certain sex characteristics of male and female 
pelves- can be accepted as more or less constant, others formerly thought to be 
constant are highly questionable. Added to this is the fact that “normal” 
variations in anteroposterior and transverse relationships are apparently pres- 
ent in both sexes in wide distribution. That the anteroposterior and transverse 
relationships can form a suitable basis for clinical classification has been re- 
cently re-emphasized by Nicholson,® who states: “Obstetricians have of late 
devoted a great deal, probably too much attention to the classification of the 
pelvis by its shape. Accepting the fact that the lengths of the pelvic diam- 
eters, in common with other anatomic measurements, are normally distributed, 
we may from the given figures calculate the corresponding figures for the pelvic 
index which after all is the chief guide to the shape of the pelvis.” 


Table I. iNcroENCE in 107 Young Girls 


AGE 

number of 

CASES 

DOLICHOPELLIC 
■ (%) 

MESATIPELLIC 

(%) 

braciiypellic 

(%) 

5 

2 

100.0 



7 

1 

100.0 



9 

4 

75.0 

25.0 


10 

25 

72.0 

28.0 


11 

21 

86.0 

14.0 


12 

18 

50.0 

33.3 

16.7 

13 

14 

35.5 

50.0 

14.5 

14 

18 

27.8 

55.5 

16.7 

15 

4 

25.0 

75.0 



Table n. Incidence op Pelvic Types 



WHITE 





1,100 “clinic” 

100 NEGRO 

WHITE 


100 nurses 

WOMEN 

WOMEN 

107 CHILDREN 


(%) 

(%) 

(%) 

(%) 

Dolicliopellic 


18.6 

29.0 

59.9 

Mesatipellic 


49,9 , 

43.0 

33.6 

Brachj-pellic 


32.2 

2.5.0 

8.3 

Plat^'pellic 

• 

3.2 

3.0 

— 
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Some idea of the distribution of these tj^es in several groups of our 
population may be gathered from the statistical information gathered through 
.roentgenologic studies by the author and associates^'® shown in Tables I and II. 

Our knowledge of the influence of endocrine forces on pelvic architecture 
may be aided by certain observations found in a report on Mental and Physical 
Growth in Pubertas Praecox published in 1939 by Gesell, Thoms, Hartman, 



Pig. 2. — ^Diagram showing usual pelvic variations in four groups. (See text.) 

and Thompson." This report was based primarily upon fifteen years of obser- 
vation of a patient with a well-defined, uncomplicated pubertas praecox tvho 
showed signs of pubescence in the first year of life and menstruated at the 
age of 3 years and 7 months. She died at the age of 18 years and 7 months 
of an infection following the removal of a cerebellar fibrillar astrocytoma. 
Growth in height practically ceased at the age of 11 years. At the age of 18 
the pelvis was of a typical dolichopellic type and posteriorly exceptionally 
spacious. Dolichopellism was not extreme, the pelvic inlet being well rounded 
in both forepart and hindpart, the measurements being anteroposterior diam- 
eter 12.00 cm., transverse diameter -11.25 cm. If the oval or brachypellie type 
pelvis results chiefly from sex hormone influence, it v'ould be fair to assume that 
in this ease a marked tendency toward platypellism should be present. 
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This raises the question as to whether the oval or hrachypellic type pelvis 
may not he the result of certain deficiencies in nutrition, especially during the 
puberal period when nutritional requirements seem to be in more delicate 
balance than at other periods of growth. In a recent statement, Johnson® stated, 
“The margin of safety to insure storage (of calcium) in girls at puberty is 
small ...” and, “The comparath’’e rarity of clinically recognizable rickets 
beyond infancy may account for the casual attitude of the average pediatrician 
toward adequate provision of calcium and vitamin D. ’ ’ The question suggests 
itself, may not these relatively flattened pelves (hrachypellic, platypellic) be 
the result of calcium imbalance, slight rickets if you will, during the puberal 
period when the demands of skeletal growth are so increased? 

The rachitic pelvis, resulting from severe' types of rickets, is Avell known. 
It is manifested chiefly by marked platypellism, and in some cases the de- 
formity is so great as to greatly shorten and almost obliterate the anteropos- 
terior diameter. Anteroposteriorly such a pelvis seems collapsed upon itself, 
the so-called osteomalacic pelvis. 

Flattening of the pelvis, either to a mild or severe degree, could occur 
as a result of one or two mechanisms or both, namely, as the result of mechan- 
ical force, i.e., weight bearing, or differences in the rate of growth under 
rachitic influence of certain portions of the pelvic bones. An investigation 
along these latter lines by the author® in 1936 was entitled, “Is the oval or 
female type pelvis a rachitic manifestation?” This paper, therefore, raised 
the question as to whether the oval or hrachypellic type pelvis, so long re- 
garded in anatomic and obstetric texts as the “normal female pelvis,” was 
not in reality abnormal, and the mesatipellic and dolichopellic types, because 
of their greater combined incidence, essentially “normal” types. Further- 
more, because the writers of such texts apparently -were unaware of the ex- 
istence of these latter types, “the predominant type of pelvis which was 
formerly seen in clinics may have actually changed in character within a gen- 
eration. When alterations are considered in environment surrounding female 
infants and adolescent children during the past twenty-five years, changes 
brought about not only by a great difference in diet, but by such influences 
as outdoor exercise and life in the open, it must be admitted that the environ- 
ment for this group has changed indeed during that period. When one fur- 
ther considers the sedentary habits, the type of clothing, the diet, and general 
restrictions that previously were a part of the life of female infants and chil- 
dren, may one not speculate as to the effect of such an environment on the 
adult form of the female pelvis? That changes in environment can effect 
skeletal changes in a large proportion of a population is witnessed in recent 
years by the extraordinary lessening of the incidence in children of severe 
rachitis.” Further evidence which Avould suggest such changes is found iu' 
the statement of Hooton,^® AAdio says, “Nearly everyone knoAvs that Americans 
are getting taller, generation by generation,” and the studies compiled by 
Eiggs^^ shoAving the significant increase found in the statures of entering fresh- 
men in the northeast, midAvest, and nortlnvest. 
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The author’s communication on the oval pelvis was based on a study of 
the pubic and iliac portions of the line of terminal length in the pelves of fifty 
women. The terminal length theory of Breus and Kolislco^^ may be briefly stated. 

These authors maintain that the relative flattening of the superior strait 
in the adult pelvis is due not so much to mechanical forces, but to differences 
in rate of growth before puberty of certain portions of the pelvic bones. They 
pronounce particular importance upon the so-called terminal length of the 
innominate bone. They point out that if we saw through the innominate bone 
at the level of the iliopectineal line and view the sawn surface of the upper 
half, we shall see that the sui-face may be arbitrarily divided into three parts, 
the sacral, iliac, and pubic portions. These are practically of equal length, 
the whole being in the neighborhood of 20 cm. In the period of development 
these portions arise from the following: the saci’al- portion from the cartilage 
of the iliac crest, the iliac portion from the Y-.shaped cartilage of the acetabu- 
lum, and the pubic portion from the .same cartilage and from that of the 
symphy.sis. These authors contend that the variations in the rate of growth 
of these three portions are the mo.st important factors in determining the .shape 
of the pelvis and that mechanical factoj-s play a distinctly minor role. 

They further state that in rachitis the pubic portion retains its normal 
proportions, the iliac portion being greatly shortened, and the sacral portion 
slightl}’’ shortened. When this change is present, they state that it is almost 
pathognomonic of rachitis.” This roentgenologic study of 25 oval (brachj’’- 
pellic) and 25 mesatipellic and dolichopellic pelves shoived that in nearly all 
instances the iliac portions in the former were from 1.00 cm. to 2.25 cm. shorter 
than the pubic portions. The paper concluded thus, “From available infor- 
mation concerning pelves in aboriginal people living in climates in which 
rachitis does not occur, it appears CAudent that the round type pelvis is greatly 
predominant. Furthermore, it seems apparent that the unusual incidence of 
the round and the, anthropoid types in the Avomen of our population must be 
explained on grounds other than those based on such influences as race and 
constitution. The aboA^e study Avould appear to be important cAddence tOAvard 
a definite amswer to this problem.” 

In a paper entitled, “What Is a Normal Pehds,” published in 1934, the 
author^^ presented the aucavs of other obserAmrs AA'hich are appropriate to the 
present discussion and are here restated. 

“Stoney and Vaughan have suggested that oval peh’^es are not truly the 
result of racial influence but are caused by the conditions of life in modeim 
civilization. The former says that the oval pelvis of the civilized Avoman is 
due to lack of light and Autamin D. Vaughan emphasizes the causal relation- 
ship of other factors .such as posture (especially in children) and points out 
that differences in pelAde dcA'^elopment may be lioted in the same race liAung 
under different conditions. Thus, Avomen of India and China Avho AAmrlc out- 
doors haA’^e easy labors, AAdiile those liAung in cities or in seclusion have difficult 
labors. Jareho quotes the Carnegie Trust Ilenort for 1917, Avhich emphasizes 
the “easy labors and large families among the Highland AAmmen Avffio, bare- 
footed, haul in the nets Avith the men, folloAA’^ the plough and engage in field 
Avork.’ Incidentally, I may add that their diet ])robably consists largely .of 
fish, which is a Avell knoAvm source of Autamin D. 

■ “The effect of civilization on an aboriginal people living under poor hy- 
gienic conditions in large cities is noAvhere better sIigaaoi than in the studies 
of J. Wlritridge Williams, Avho emphasizes the effect of such an environment 
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in producing ‘rachitis and imperfect general development which play so. con- 
spicuous a part in the genesis of abnormal pelves in the colored race.’ 

“Miller, in speaking of Williams’ studies of rachitic pelves in the Negro 
women of Baltimore, makes the comment that he (J. W. Williams) works in 
a city which is essentially Northern in mode of life and his patients live in 
tenements and in typical tenement surroundings, whereas the Negro of the 
far South, both in the city and the surrounding country, whatever else he may 
lack has an abundance of fresh air and sunshine, the two arch enemies of 
rachitis. Levey’s report from the Touro Clinic I might add, corroborates 
these findings as to the relatively small percentage of contracted pelves among 
colored women in this part of the country.” 



FJg. 3. — Cliild at 3 years, 3 months .showing clas.sic signs of rickets. 

A recent study by Dunham and the author^^ on “Effects of Severe Rickets 
in Early Childhood on Skeletal Development in Adolescence” shows that early 
childhood rickets may or may not leave evidence in the matured pelvis. Our 
summation of findings wa.s, 

For ten children in whom a condition diagnosed as severe rickets had 
been present in early childhood pelvic roentgenograms were made during 
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atloleseeiicc. On the basis of tlic pelvic diagnosis, these ten children fall into 
two groups: five children ivlio liad rachitic pelves in adolescence and five who 
had nonrachitic pelves. 

- "What evidence is there of a relationship between the early histories of 
these two groups of children and their status in adolescence? 

In regard to the age when rickets was known to be active, it was found 
that of the five adolescent children Avho had rachitic pelves three were more 
than I years of age when active rickets was diagnosed; of the five whose pelves 
were normal four were less than 3 years of age Avhen active rickets Avas diag- 
nosed. Apparenihj, ihe older iltc cJiild at ihc ivnc when active ricJccts of a 
moderate or severe deprec is present, the (jrcatcr is the chance that the pelvis 
will show rachitic deformities in adolescence. 



Fifj. 4. — Pelvic inlot roentBcnoKrnm of child shown in Flp. 4 taken at ape 19 years. 
Typical rachitic pelvi.s; antcropo.slcrior 7.S cm., transverse 11.5 cm. (Note shorteninp of 
iliac portion — line of terminal length.) 

In regard to jihysical development in early childhood, as indicated bj’’ the 
age at which the children were able to sit and to stand, no striking differences 
were found in the two groups. All the children were able to sit alone before 
they reached 1 year of age, and three children in the group ivith racliitic 
])elves and two in the group with nonrachitic pelves did not ivalk until they 
were 2 years of age or older. 

Physical examinations showed that all ten children had in adolescence 
some deformity of the lower extremities. In the children who had had severe 
rickets in early childhood knock-knees were associated more often with rachitic 
defomities of the pelvis than were boivlegs. 

Severe or moderate deformities of the sjiine or of the lower extremities 
Avere found in early childhood as often in the group with normal pelves in 
adolescence as in the group with rachitic peNes. Differences in the two groups 
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were found, however, in the incidence of knock-knees in early childhood: of 
the five children with rachitic pelves in adolascence two had had knock-knees in 
early childhood and two had had bowlegs (the status of one was not known). 
Of the five children -with normal pelves, none had had knock-knees in early 
childhood. These observations suggest that if knock-knees were present in 
early childhood the pelvis in adolescence is more likely to .show the deform- 
ities of rickets than if bowlegs were pre.sent in early childhood. It is perhap.s 
significant that one of the children who had had boAvlegs in early childhood 
had in adolescence an unusual deformity that I'esulted in outward curvature 
of one leg and inwai'd curvature of the other. 

As is well known, high ratios of sitting height to standing height are con- 
sidered evidence of i-etardation of growth of the lower extremities. High ratio.s 
were found for all but one of the children; this observation includes both the 
children with rachitic and those with nonrachitic pelves. One child with a 
rachitic pelvis had a normal ratio, and one Avas not measured. 

hhirther evidence of the influence of environment in pelvic change is seen 
in “A Study of Pelvic Type and Its Relationship to Bodj’- Build in' White 
Women,” by Greulich, Twaddle, and Thorns,'^ in which a comparison Avasmade 
among 104 student nurses, a much more privileged economic group than that 
of 582 primigravid Avhite Avomen of clinic status. 

The incidence in these gi'oups is .shoAvn in Table III. 


Table IH 



104: .STL'OEN'T .VUKSES | 

582 CLIXIO A’.'OJIB.V 

Dolicliopeltic 

S7..5% 

15.0% 

Me.satipellic 

44.2% 

44.8% 

Brachypellic 

18.2% 

?A.8% 

Platj-pellic 


5.0% 


A further comparison “of body build and pelvic tyi)e in 1.32 of the clinic 
Avomen and the 104 .student nur.ses diselo.sed the folloAving relation.ships: (a) 
The Avomen Avith long oval pehms Avere predominantly tall, long headed, and 
broad .shouldered ; the Avidth of the pelvis betAveen the iliac cre.sts, and of their 
hips betAveen the trochanters Avere .smaller in proportion to the Avidth of their 
shoulders than in AAmmen of the other peh'ic types ; they had the largest aver- 
age external con.jugate diameter, (b) The Avomen Avnth transA-’ersely elongated 
pelA'es Avere, on the average, the .shortest of the series and they had the broad- 
est heads, the narroAvest shoulders, the Avidest pelves and hips in proportion 
to the Avidth of their shoulder.s. and the .smallest external conjugate diameter, 
(c) The women AA'ith round pelves Avere approximately intermediate betAveen 
the other two groups in all these dimen.sion.s. There Ava.s, how'ever, so much 
A'ariation in these exieraal dimensions betAA'cen student nurses and clinic Avomcn 
of the same pehde type that, in our opinion, it AA-ould be quite hazardous to 
attempt to predict pelA'ic tyi^e on the ba.si.s of those dimen.sion.s in indiAudual 
cases in a population as heterogeneous as that of this country. 

The high incidence of long OAml and of round pelves among the large.sf 
AV 07 nen of both gi-oups .sugge.sts the pos.sibility that nutritive and other factors 
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which make for the attainment of maximum normal growth tend to prevent 
that degree of anteroposterior flattening of the pelvis which has come to be 
regarded as characteristically feminine. 

Evidence of the role which nutrition probably plays in pelvic a;rchiteetnre 
is seen in a recent report by Allen^“ in a study of 244 New Zealand women, 
who states that the series is representative of New Zealand-born women of 
childbearing age in his district, and that there is no reason to sup])ose that it 
is not fairly representative of New Zealand-born women as a wliole. 

In his group he found the following incidence, separated according to 
Turner’s original classification, as follows: 

Dolicliopellic — (index over 95) 54.2% 

Mesatipellic — (index 90 to 95) 18.2% 

Plat 3 ’'pellic — (index below 90) 27.6% 

His opinion regarding etiology coincides quite closely with the author’s, 
and is here quoted: 

^ "It is interesting to s]Deculate upon the reasons underlying this variation, 
which is dependent primarily upon the finding that the local pelvis has a rela- 
tively and absolutely long obstetrical conjugate diameter. It seems possible 
that there is more truth in Thoms’ suggestion that adequate nutrition can 
influence pelvic shape than is generally thought. It has been established that 
until the age of puberty there is very little difference between the shape of 
the pelvis in the two sexes, but that at puberty the pelvis very rapidly takes 
on sexual 6haracteristies. It is conceivable that during this period of rapid 
growth nutritional disturbances might exercise a very profound effect. If 
these disturbances were to lead to any softening of the bones, the diameter 
which would predominantly be affected would be the conjugate, because of 
its relation to the axis of weight-bearing. 

"It also appears possible that the responsible factor may be a subclinical 
deficiency of vitamin D. I discover that this siiggestion has already been made 
by Thoms who regards the oval or female type pelvis as definitely a rachitic 
manifestation. Tie quotes the theory of Breus and Kolisko who consider that 
in rickets there is a pathognomonic relative shortening of the iliac component 
of the circumference of the pelvic brim, Thoms himself has shown that such 
a shortened iliac portion is present in the female type of pelvis, and further 
points out that in aboriginal people living in climates where rickets does not 
occur, the round type of pelvis i^redominates. Although, therefore, the state- 
ment is commonly made that the round pelvis is normal in Negroes and Hot- 
tentots and it is implied that this is a racial feature, it is possible that it is 
due to an anti-rachitic environment. 

"The findings here reported lend some support to this theory. The local 
female almost never in h.er life suffers from malnutrition of any sort unless 
for some deliberate reason. The population is rural and semi-rural in type, 
and dairying is the only major industry. The average per capita consumption 
of butter for New Zealand as a whole for the last three years (1939-42) is 
given as 42 pounds 'per annum, and no doubt it is higher than this locally. 

• The hours of bright sunshine in New Plymouth over the past 31 years have 
^ averaged '2,247 per annum. The local female is, therefore, highly unlikely to 
suffer from any vitamin D deficiency: and, indeed, only two cases of rickets, 
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both ill the same family, have been seen in this district during the last three 
years. Eaeial variations can scarcely explain the difference between the New 
Zealand and English figures, because the local stock is predominantly British, 
and it is scarcely reasonable to assume that the mere accident of birth in New 
Zealand could produce such an atavistic reversion in the absence of some environ- 
mental factor, I believe, therefore, that the shape of the pelvis is determined 
more by environment and diet than by inherited racial tendencies.” 

Another recent study bearing out essentially the same conclusions is that 
of Nicholson^ Avho, in a roentgenologic study of the anteroposterior diameter of 
640 women in England, makes this statement: ‘‘The length of the conjugate 
diameter is very considerably influenced by nutrition, and, in the absence of 
any large population 'which up to now can be considered as fully nouri.shed 
in childhood, it is still quite impossible to determine the mean to which the 
measurement tends.” Nicholson also .states, “Pelvimetry by radiology in 640 
cases is analysed to .shew that the length of the conjugate diameter of the 
female pelvis is very sensitive to nutrition, and the figure quoted in textbook.s 
of anatomy for this diameter is too low.” 

In recapitulation these statements are offered ; 

1. Roentgenography has revealed that the adult female pelvis is subject 
to considerable variation in its anteroposterior relationships. These variations 
have a definite clinical interest to the obstetrician, for, in instances they may 
have a pronounced effect upon the course of labor. 

2. The so-called “normal” female pel-sds of anatomical texts needs re- 
vision because the architecture usually described is that of the brachypellic 
or oval type, wliich is present in about only one-third of adult women accord- 
ing to evidence presented here. 

3. The pelvis of infancy and childhood in both sexes is essentially similar 
as far as anteroposterior relationships are conceimed ; until a time just preced- 
ing the puberal period they tend to grow .symmetrically. At that time changes 
in anteroposterior and transverse relation.ships take place which have been 
described. These changes are apparently the re-sult of two major influence.s, 
sex hormonal and nutritional. It Avould seem on first appraisal that .such 
hormonal influence was the dominant factor because of the well-loiown somatic 
and psychic phenomena associated with the puberal period. Neverthele.ss, 
'wide variations in pelvic architecture are present in our adult population 
which are apparently unrelated to such phenomena. 

4. Evidence is given to show that nutritional influences during the puberal 
period seem also to have a major role in these changes in anteroposterior and 
transverse pelvic relatiomships, as shown by the studies here presented. Thi.s 
role seems to be associated closely with calcium and vitamin D requirements. 

5. The evidence presented here emphasizes the need for further study of 
the nutritional requirements of the growing child, particularly during the 
puberal period. It also emphasizes the importance of using that loiowledge of 
this subject which we already have to the end that the nutrition needs of the j 
growing child be met in a manner .suitable to the requirements of normal growth. 
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ANESTHESIA IN OBSTETRICS- 

J. P. Greenhill, M. D., Chicago, III. . 

I T IS safe to say tliat analgesia and’ anesthesia in obstetrics are used much more 
extensivelj'- in the United States than anywhere else in the world. This is 
fortunate for American women, but the blessing is far from a perfect one. 
Every year a significant number of babies and many mothers die as the direct 
or indirect re.sult. In most instances the deaths result from injudicious use, 
either because the choice of the. agent was erroneous, or because too much was 
used. However, occasionally even when a satisfactory dose of the proper anal- 
gesic or anesthetic agent was used a fatality resulted. 

By the term analgesia I mean relief of pain, and by the word anesthesia 
I imply loss of sensation or feeling. There may be general loss of sensation 
sueli as that produced b.y inhalation or intravenous anesthesia or local loss of 
feeling such as that induced bj* spinal, eaud'al, or direct infiltration anesthesia. 
If loss of consciousness is used as the criterion of ane,sthesia, then the only 
anesthetic agents are those administered by the inhalation and intravenous 
routes. All the pain relievers, including spinal, caudal, and local, would then 
be called analgesics and not ane.stheties. Of course, inhalation agents are both 
analgesic and anesthetic. 

I shall limit my remarks to analgesia and anesthesia used during the second ^ 
stage of labor and operative deliveries. 

The incidence of deaths which occur under jn-actically all types of anes- 
thesia is not generally known. In 44,894 anesthesias given at the Wisconsin 
General Hospital by well-trained anestheti.sts. Waters and Gillespie reported 47 
deaths, an incidence of 0.1 per cent or one death for about every thousand cases. 
Gillespie reported 227,546 collected cases of anesthesia with a death rate of 0.12 
per cent, practically the same as that among the Wisconsin series. 

The anesthetics Avhieh are used for parturient women are of five types; 
(1) inhalation, .(2) intravenous, (3) caudal, (4) spinal and (5.) local, infiltra- 
tion anesthesia. 

I. Inhalation Anesthesia 

The inhalation anesthetics which are generally emplo 3 '^ed are the volatile 
agents, chiefly ether but sometimes chloroform, and the gaseous ane.sthetics, 
especially nitrous oxide and also ethylene and cyclopropane. 

1,. Ethyl ether is the most widelj' used anesthetic in obstetrics in the United 
States. The reason for this is most likely the low cost of ether, its low mortality, 
ease of administration, and wider margin of safety than witli most of the other 
anesthetic drugs. When ether is used for analgesia its effect is primarily 
psychic, because if enough ether is used to produce adequate analgesia the in- 
tensity of the uterine contractions will diminish. The disadvantages of ethyl 
ether are: induction is slow and' excitement is apt to occur; there is slight 
damage to the liver, especially if associated with anoxemia; the drug irritates 

•Read before the New York Academy of Medicine, Section of Obstetrics and Gynecology. 
Nov. 26, 1940. 
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tlie respiratory tract and is contraindicated in patients with infection of the 
upper part of the respiratory tract, pulmonary disease, acidosis, diabetes, or 
increased intracranial pressure; ethyl ether is inflammable, and heightened 
depth of anesthesia, produces increasing uterine inertia, and considerable nausea 
and vomiting follow its use. 

2. Divinyl ether or vinethene is a recently discovered saturated ether w’hicli 
vaporizes more rapidly than ethyl ether. Induction of anesthesia can be com- 
pleted in one to three minutes instead of the ten to thirty minutes required for 
ethyl ether. Nausea and vomiting are less, and emergence to consciousness is 
more rapid than with ethjd ether. The disadvantages of divinyl ether are the 
possibility of hepatic damage, especially if attended by anoxia, and the diffi- 
culty of maintaining depth of anesthesia. Sufficient depth of anesthesia for 
an episiotomy and repair is qiiickty possible with divinyl ether, but it is not 
particularly successful for long operative procedures. It should not be used 
for more than thirt.y minutes. 

3. Ghlaroform is portable, easy to administer, and inexpensive. However, 
its use is limited in the United States because of its toxic effects on the liver and 
heart and its weakening effect on the force of uterine contractions. 

4. Nitrous oxide is used extensively in obstetrics' both for analgesia and 
anesthesia. It is important to avoid anoxia and cyanosis because of the baby. 
When properly used as an analgesic at the end of the first stage or during the 
second stage uterine contractions are not weakened. In fact the relief from 
pain often tends to shorten labor because the uterine contractions seem to be 
more effective. For total anesthesia from 80 to 90 per cent of nitrous oxide 
and from 20 to 10 per cent of oxj’-gen should be used. When oxygenation is 
adequate nitrous oxide has no effect on the child. The chief drawback of this 
agent is its limited scope of depth. The complications and mortality which 
have ]3een associated with nitrous oxide invariably resulted from insufficient 
oxygen. Even a slight degree of anoxia may result in damage to the mother 
and/or the child. When relaxation is insufficient with nitrous oxide, ether is 
often added. 

5. Ethylene is used chiefly in the Middle West. It produces more relaxa- 
tion than nitrous oxide and has no adverse effects on the heart, liver, kidneys, 
or lungs. Its disadvantages are the same as those of nitrous oxide, in addition 
to explosibility’ and an increase in nausea and vomiting during recovery from 
its anesthetic, effect. 

6. Cyclopropane produces good muscular relaxation, acts rapidly, is pleas- 
ant to inhale, and may be used for both analgesia and anesthesia. Adequate 
anesthesia for all obstetric procedures may be obtained with it. Adverse 
effects from it have not been observed on the liver, kidneys, or lungs. Both 
induction of anesthesia and recovery are rapid. Nausea and vomiting occur 
with about the same frequency as with ethylene, but are less frequent than 
with ether. The disadvantages of cyclopropane are its explosibility, a conjec- 
tural effect on the heart, the necessity of a complicated' apparatus, and a trained 
anesthetist. Of all the inhalation anesthetics, I prefer cyclopropane. 

Effect of Inhalation Anesthetics on the Uterus. — Nitrous oxide and ethy- 
lene have little effect on uterine contractions; in fact, it sometimes appears 
that they strengthen them. When uterine contractions are tumultuous or too 
acutely painful, nitrous oxide or ethylene anesthesia will often moderate them 
and actually hasten delivery. All other inlialation anesthetics tend to diminish 
the strength of the contractions. Chloroform and ethyl ether cause uterine in- 
ertia after prolonged use. Light cyclopropane anesthesia has no effect on the 
uterus, but in the deeper planes it progressively decreases the force of uterine 
contractions. 
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Aspiration of Yomiiing During General Anesthesia . — One of the greatest 
hazards of inhalation anesthesia for obstetric patients is the aspiration of vom- 
itus with resultant aspiration pneumonitis. Spaid pointed out that compli- 
cations from aspiration are most frequent in women in labor. Often the par- 
turients go into labor after a full meal and are further given considerable food 
and fluids during labor. Should labor be unu-sually long or difficult, necessitat- 
ing energy-giving foods, the optimal calories should be supplied by dextrose 
solutions given intravenou.sly. In this way the patient is ready for general 
anesthesia. A therapeutic dose of atropine sulfate, given hypodermically when 
the patient is taken to the d'elivery room, will usually lessen salivary secre- 
tions during the anesthesia. Aspiration of vomitus is serious, as evidenced by 
the 33.3 per cent mortality in Hall’s collected series of fifteen eases. 

The incidence of dilatation of the stomach in women in labor is much 
higher than is usually realized. This atony predisposes to the eructation of 
massive amounts of vomitus as soon as the protective pharyngeal reflex is lost 
during general anesthesia. Extremely light “in and out” anesthe.sia is also 
conducive to vomiting. Every delivery room should be equipped with an effi- 
cient suction apparatus kept ready for instant use. Promptly placing the pa- 
tient in the Trendelenburg position and suctioning have been lifesaving. 
Tracheobronchial a.spiration by means of bronchoscopy may be necessary. 
When evidence of gastric dilatation exists, gastric lavage should be used before 
a general anesthetic is given. 

n. Intravenous Anesthesia 

Pentothal sodium is an extremely .short-acting barbiturate which is now 
popular as an anesthetic agent, particularly for low forceps deliveries and for 
cesarean sections. In the latter operations the pentothal anesthesia is withheld' 
until just before the uterus is incised. Local infiltration ane.sthesia is used up 
to this point. This manner of administering pentothal sodium safeguards the 
baby from a too high concentration of barbiturate w'ith a consequent sluggish 
respiratory response. Intravenous pentothal sodium anesthesia is not satis- 
factory for spontaneous deliveries. In forceps deliveries and in cesarean sec- 
tions, done entirely under intravenous anesthesia, the anesthetic should not he 
given until actual delivery is attempted because of the possible harm to the 
baby. Therefore, .skin preparation, draping, and catheterization must all he 
completed before ane.sthesia is begmi. This anesthetic may also be used for 
manual removal of the placenta and' for sterilization operations. 

in. Caudal Anesthesia (Caudal Analgesia) 

Caudal and paravertebral ane.sthe.sia in obstetrics were first suggested by 
Cleland. Continuous caudal anesthe.sia or analgesia was introduced by Hing- 
son and Edwards. The advantages of continuous caudal analgesia are the 
absence of general toxicity, complete absence of the sensation of pain during 
uterine contractions, and no deleterious effect on the baby, except that which 
may follow a d'ecided drop in the blood pre.s.sure of the mother. Caudal anal- 
gesia is helpful in cases of toxemia because it produces a hypotension OAving to 
vasomotor block with associated peripheral vascular dilatation. Deaths di- 
rectly attinbutable to the procedure have oecuived even in the hands of those 
experienced with the technique. Likewise, nonfatal complications have been 
reported; among them “near deaths” requiring prompt and energetic re.sus- 
citation, local and general infection, intravenous injection of the drug, idio.syn- 
erasy, injury of the nerv'e roots, breaking of a needle, precipitous drop in blood 
pressure sutfieient to produce shock (occasionally ■with di.sastrous results for 
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the baby), cessation of uterine contractions, and the necessity for frequent 
resort to forceps. 

In m 3 ’- opinion there is no more satisfactoiy and pleasant t 3 ’^pe of anal- 
gesia in obstetrics than this procedure when it is performed properl 3 ^ without 
a mishap. However, because of the definite though slight risk of death and 
the chance of producing a minor or a major complication, continuous caudal 
analgesia has a limited field of usefulness. It is definitel 3 ’' a hospital procedure 
and should be used onl 5 ’- in those hospitals which have a personnel large enough 
and sufficiently experienced' not onl}’- in obstetrics and anesthesia, but also 
.specifically trained in the use of caudal analgesia. Likewise, this personnel 
must have the time and the willingness to be in constant and vigilant attend- 
ance on women who are given this t 3 ’pe of anesthesia. Furthermore, apparatus 
must be available for instant resuscitation and people trained in its use. Be- 
cause of possible dangers and eomplieation.s, the trained personnel and appara- 
tus required and the high cost of this form of anesthesia, there is no need to 
emplo}’^ it for the average woman in labor. Mo.st of the pains of labor, which 
are quickl 3 ’^ forgotten an 3 ^’a 3 ’^, can be relieved b}’- less harmful drugs and 
anesthetics. 

IV. Spinal Anesthesia (Spinal Analgesia) 

Spinal anesthesia or analgesia is one of the most dangerous of all anes- 
thetic procedui’es. Statistical reports indicate that spinal anesthesia suffers 
by comparison with nearty all other anesthetics. 

Dealy found that among 16,273 inhalation anesthesias there were seven 
deaths, or one in 2,325 anesthesias, whereas in the same liospital among 3,193 
spinal anesthesias there were also seven deaths, or one for every 456 anes- 
thesias, hence the mortalit}’- following spinal ane.sthesia was five times as high 
as that which followed the inlialation anesthesias. 

The following statistics based on nearly a million surgical cases were pub- 
lished by Henson. Table I shows that spinal anesthesia has the highest inci- 
dence of death. Among the deaths under local anesthesia there was not a 
single one where % per cent novocain was used, and only one death where a 
one per cent solution was used. All the other deaths occurred with higher 
concentrations which should never be used, or with nupercaine or cocaine. 


Table I. (.fVr.uANGEi) p’rom Henso.v) 


ANESTHETIC | 

NUMBER OF CASES 

1 INCIDENCE OF DEATH 

Ethylene 

31,420 

0 per 100,000 

Local 

140,970 

11 per 100,000 

Nitrous oxide 

188,820 

1.3 per 100,000 

Cyclopropane 

12,707 

15 per 100,000 

Ether 

513,500 

15 per 100,000 

Chloroform 

3,842 

25 per 100,000 

Spinal 

91,203 

42 per 100,000 

Total 

988,588 



Table II also shows that spinal anesthesia is more dangerous than most 
other anesthetic procedures. 

The risk of death is not the on^v serious drawback of spinal anesthesia. 
The incidence of pulmonary complications in high spinal anesthesia is at least 
as great as after inhalation anesthesia. There are a number of reasons for this, 
including inhibition of the depth and force of re.spiratory movements during 
and after operation, increased viscosity of the secretions of the tracheobronchial 
tree, and the tendency of the patient to remain immobile after operation. 
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Table 11. (Akkanged raoai Tkent and Gastek) 


anesthetic 

NUMBER OF 
ANESTHESIAS 

ANESTHETIC 

DEATHS 


Local 

13,151 

0 

0 

Ether 

14,724 

G 

0.407 

, Nitrous oxide 

6,705 

2 

0.295 

Nitrous oxide with ether 

2,175 

2 

0.919 

Cyclopropane 

5,744 

4 

0,691 

Spinal 

5,436 

6 

1.10 

Spinal with supplement 

930 

2 

2.15 

Total 

54,128 

27 

0.498 


A toxic effect on the spinal cord and the spinal nerve roots may follow 
spinal anesthesia. This maj" be manife.sted both clinically and pathologically, 
Davis, Haven, Givens, and Emmett injected the most commonly used spinal 
anesthetics into the dural sacs of dogs and observed the following changes: a 
varying degree of inflammatory reaction in the leptomeninges ; changes in 
the ganglion cells of the gray matter of the cord ; swelling and fragmentation 
of the axis cylinders, and signs of degenerative changes in the fiber tracts of 
the cord. Mj^elitis and meningitis may result from an infection carried in wdtii 
the needle or solution, but thej'^ may also occur in the presence of a generalized 
infection that tends to localize at the site of the lumbar puncture. There may 
be early and temporary effects .such as headaches and mild paralysis of the 
oculomotor and abducens nerve. Late effects may appear months aftemard. 

Frequently there is a pronounced fall in blood pressure, which may be 
accompanied by vomiting, restlessness, pallor, cold sweat, weak pulse, shallow 
respirations, and sometimes unconseiousne.ss. The uterus may fail to relax 
when this becomes necessary. In more than half the cases high spinal anes- 
thesia retards labor, neee.ssitating operative intervention. This is most likely 
due to abolition of the sensory phase of the sensoiy-motor reflex, wdiich normally 
brings the voluntai'y muscles into action. 

After the drug has been injected into the spinal canal it is beyond control 
and, if alarming .sj^mptoms appear, the cause cannot be removed. This is 
probably not true wdien hyperbaric solutions are used. ISpinal anesthesia is 
hazardous in w'omen with anemia and cardiac decompensation. It cannot be 
used in cases of shock fi-om intraabdominal hemorrhage, abimptio placentae, or 
other causes. 

In spite of some enthusiastic reports on the use of .spinal anesthesia in ob- 
stetrics, particularly for cesarean sections, a review of the literature .should 
easily convince one that spinal anesthesia is the most dangerous of all anes- 
thetics for pregnant women. In Franken’s collected series of 2,088 cesarean 
sections performed under spinal anesthe.sia, there w'ere fifteen deaths, or one in 
every 139 cesarean sections. This is contrasted by Franken with an incidence 
of approximately one death for every 3,600 operations performed under spinal 
anesthesia in nonpregiiant individuals. Hence, the death rate among the cases 
of cesarean section was twenty-six times as high as among the nonpregnant 
patients. Franken attributes the increa.sed death rate in gi-avid women to two 
factors : If uterine contractions are present and not relieved by analge.sic.s, the 
spinal anesthetic may be forced up to the medulla oblongata. Second, the 
characteristic circulatory changes in pregnancy and the effects of .spinal anes- 
the.sia on the circulation combine to become particularly dangerous. 

Most of the enthusiastic advocates of the use of spinal anesthesia in ob- 
.stetrics who have been fortunate enough to have had no fatalities have had 
‘‘near deaths” which have given them anxious and lei-rifying moments, even 
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though these moments were brief. Perhaps the recent tendency of confining 
the anesthetic to the lower regions of the 'body, the use of smaller doses, the 
employment of continuous spinal anesthe.sia and hyperbaric solutions .(Sise) 
which are more controllable will prove safer. But in my opinion it is not 
justifiable to employ the customary manner of administering spinal analgesia 
for the deliveiw of a baby which, after all, is a physiologic and normal func- 
tion. One may take risks oeca,sionally for men and women who require serious 
surgical operations, but there is seldom need to subject obstetric patients to 
the extra hazards of spinal anesthesia, particularly because there are safer 
methods of anesthesia and analgesia. 

V. Local, Infiltration Anesthesia 

Practically all surgeons will agree that the safest anesthesia for persons 
with serious ailments (such as respiratory infections, nephritis, hypertension, 
severe anemia, diabetes, and other illnesses) is local, infiltration, or block ane.s- 
thesia. If local anesthesia is the safest for sick individuals, it seems reasonable 
to eonelud'e that it is also the safest for all who require surgery. As far as 1 
know, there has been no report of the death of a pregnant woman, delivered 
vaginally or by cesarean section, for which direct infiltration anesthesia with 
1/2 per cent procaine hydrochloride was believed to be the cause. This cannot 
be said for any other type of anesthetic. Whjq then, is not local anesthesia 
used more frequently than it is in obstetrics? I believe the reasons for thi.s 
are that most obstetricians are satisfied with the results of inhalation, caudal 
and spinal anesthesia, in spite of the fatalities and complications wliieli occur. 
Another is a disinclination or laziness on tlieir part to make use of local anes- 
thesia because they believe that special skill or knowledge is required. This 
much is certain: nearly everyone Avho learns the .simple technique of giving 
local anesthesia and uses it a few times becomes enthusiastic about it. Evidence 
of this is the constantly increasing number of publications on the subject. 
Further evidence of the fact that direct, infiltration anesthesia can be used ex- 
tensively is afforded by the figures of the Chicago Lying-in Hospital at which 
60 per cent of all the cesarean sections are being performed under local 
anesthesia and in an additional 15 per cent local and inhalation anesthesia are 
combined. To date there have been no maternal or fetal deaths or complica- 
tions which could be attributed to the local anesthetic (Dieckmann). More 
impressive proof of how frequently local anesthesia can be used is presented by 
the statistics of the home service of the Chicago iMatei’nity Service. Parasacral 
block was used 643 times for major operative procedures, and pudendal bloeir 
and/or local infiltration was used in 2,323 eases .(Tucker and Benaron). 

The advantages of local, infiltration anesthesia are as follows: 

1. There is practically no mortality resulting from this method. TJie num- 
ber of fatalities reported in the literature as having occurred after inhltralion 
anesthesia is extremely small and in most instances the drug responsible for 
these few deaths was cocaine or high concentrations of procaine hydrochloride. 

2. There are no pulmonary complications directly attributable to this 
procedure. It is of special importance in the delivery of women who have 
pulmonary disorders such as tuberculosis, bronchitis, asthma, and influenza. It 
is also an advantage in the delivery of women who have eclampsia and ]>rc- 
eelampsia, because these patients are particularly susceplible to ])neumonia. 
One of the chief reasons for the absence of pulmonary complications is be- 
cause the lungs are well aerated, not only during delivery or operation, but also 
afterward. Because of the alxsence of vomiting during and after operation, 
there is no danger of aspiration pneumonitis except in the rarely encountered 
sensitive woman. 
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3. There are no local or general eomplications. There are only three pos- 
sible difficulties that may arise. A 'needle practically always breaks near the 
hub. Its full length should never be inserted so that, should it break off, it can 
be extracted readily. The second pos.sible mishap is the injection of the solution 
directly into a vein. To avoid this, one should, before injecting the solution 
into any area, always pull up oai the plunger of the syringe to see whether any 
blood is drawn into the barrel of the syringe. If blood is seen, a new area must 
be selected for the injection. Furthermore, the needle should be kept in con- 
stant slow motion while the solution is being injected. The third, though rare, 
possible eomplication is an idiosjaierasy to the drug used, resulting in shock. 
The usual symptoms are pallor, perspiration, decreasing pulse rate, nausea, 
vomiting, cyanosis, and convulsions. 

4. The technique is simple and may be carried ont in a home as well as in 
a hospital. 

5. There are no ill effects on such vital organs as the liver, lungs, heart, 
circulatory apparatus, and central nervous system. 

6. No special knowledge is required. The physician himself carries out the 
procedure, and therefore he is not dependent on another individual, 

7. No special aftercare is required, as is necessary after general and spinal 
anesthesia. 

8. The amount of blood lost is almost negligible becanse of the pronounced 
decrease of bleeding in the operative field. 

9. There is no interference with the action of the uterus, of the abdominal 
wall, or of respiration. 

10. Postoperative symptoms are rare, 

11. Patients may take liquids and carbohydrates before, during and after 
the operation, 

12. There is seldom any need to hurry through an operation; thus more 
attention can be paid to proper suturing. 

13. The tissues must be handled gently; this is advantageous to the patient. 

14. There is less wound infection, since local trauma is diminished and the 
patient’s general resistance has not been lowered. 

15. Local, infiltration anesthesia is the least expensive anesthetic. 

16. Asphyxia of the child, in contrast to that which may occur with any 
inhalation anesthesia, does not occur. 

Local anesthesia has a few limitations. It should not be attempted in 
women who are high strung and are definitely afraid of being awake during an 
operation; likewise in those who are unruly or uncooperative because of severe 
uterine contractions. Before local infiltration anesthesia is to be used, the 
operator should have an explanatory tallc with the patient. The latter should 
be promised that her eyes will be covered so she wll not see anything around 
her, that the conversation she will hear wiU not be gruesome or diagreeable, 
that the rattle of instruments and utensils will be reduced to a minimum and, 
above all, that, if she feels much pain and so desires it, she may have an in- 
halation anesthetic. The operator should live up to all of his promises or the 
patient may lose confidence, become hysterical, and demand an inlialation anes- 
thetic. The chain of local anesthesia consists of the operator, his assistants 
(including physicians and nurses), the patient, and the local anesthetic. The 
most important link in the chain is the operator himself. He mu.st first of all 
be convinced that local anesthesia is the safest and simplest of all anesthetics; 
he must leam the technique, and, above all, must be willing to sacrifice the 
extra time and physical and mental effort that operations performed under 
local anesthesia demand. 
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The following obstetric operations can be performed under local, infiltra- 
tion anesthesia: Dilatation and curettage for incomplete abortion, therapeutic 
abortion, hydatidiform mole, missed' abortion, spontaneous deliveiy, episiotomy 
and repair, repair of recent and old childbirth lacerations, low forceps de- 
liveiy, classic or cervical cesarean section, l)eforc or during active lalmr, Porro 
hysterectomy, anterior vaginal hysterotomy (vaginal cesarean section), and ab- 
dominal and vaginal sterilijcation. Breech deliveries, and rotation of occiput 
posterior presentations may be perfornied Avhen parasacral is combined Avitli 
local, infiltration anesthesia. 

Effect of Anesthetics on the Baby 

Local, infiltration anesthesia has absolutely no deleterious effect on the 
baby. Likewise, caudal and spinal anesthesia do not affect the ba])y adversely 
except in the fcAV cases where there is a precipitous drop in blood pressure. On 
the other hand, the inhalation ane.stlietics have been responsible for f.lie deatlis 
of some babies. In most cases it is probable that the analgesic drugs given to 
relieve the pain of the first stage plus the anesthetic administered for delivery 
caused the. fetal casualties; but inhalation anesthetics by themselves have 
caused deaths of newborn babies. Inhalation ane.sthetics are particularly 
dangerous for premature babies and babies Avhose mothers have diabetes and 
other complications. 

Summary 

I have tried to show that Avhereas anesthesia is a distinct blessing to 
women in labor, there are dangers associated Avith every type of anesthetic 
• except direct, infiltration, or block anesthesia. Therefore, every specialist in 
obstetrics and every physician Avho has a large obstetric practice should 
familiarize himself Avith the simple technique of local anesthesia. Not all 
Avomeu can be delivered under local, infiltration anesthesia, but there is no 
doubt in my mind that a more Avidespread use of this form of anesthesia Avill 
reduce both the maternal and the fetal mortality and morbidity. 

References 

Cleland, .1. P. G.: Surg., Gynec. & Obst. 57: 51, 1933. 

Davis, I/., Haven, H., Givens, J. H., and Emmett, J.: J.A.M.A. 97: 1781, 1931. 

Dealy, F. N.: Am. J. Surg. 60: 63, 1913. 

DeLee, J. B., and Greenhill, J. P.: The Principles and Practice of Olxstetrics, ed. 9, Phila- 
delphia, 1943, W. B, Saunders Company. 

Dieckmann, W. J.: Asr. J, Oust. & Gynec. 60: 28, 1945, 

Franken, II.: Zentralbl. f. Gjaiilk. 58: 2191, 1934. 

Gillespie, N. A.: J. Anae.sth. 19: 1, 1944. 

Greenhill, J. P.: on Direct Infiltration Anesthesia in Obstetrics, in Lull, C. G., and Ilingson, 
R. A.: Control of Pain in Childbirth; Anesthesia, Analgesia, Amnesia, Pliiladclphia, 
1944, J. B. Lijipincott Company. 

Greenhill, .1. P. : S. Clin. Xorth America 23: 143, 1943. 

Greenhill, J. P.: .T.A.:M.A. 102: 28, 1934. 

Greenhill, J. P,: South, M. J. 26: 37, 1933. 

Greenhill, .T. P.: AM. .1. Obst. & Gynec. 19: 613. 19.30. 

Greenhill, J. P.: J.A.M.A, 90: 1023, 192S. 

Hall, C. C.: J.A.M.A. 114: 728, 1940. 

Henson, C. W. : Ancsth. & Analg. 16: 349, 1937. 

Hingson, R. A., and Edwards, W. B.: J.A.M.A. 123: ;>3S, 1943. 

Potter, I.: Personal Communication. 

Siso, L. P.: Surg. Clin. Xorth America 15: 1501. 1935. 

Spaid, .T. D.: J.A.M.A. 114: 1392, 1940. 

Trent, .T. C., and Gaster, E. : Ann. Surg. 119: 954, 1944. 

Tucker, B. E., and Bonaron. H. B. W.; on Parasacral. Pudendal and Infiltnition Ane-'^thesia 
in Ob.'tetrics, in Lull, G. B., and Hingson, R. A.: Control of Pain in Childbirth: 
Anostho.sia, Analgesia, .Vranesia, Philadelphia, 1944, .T. B. Lipiiineott Company, 
Wafer.s K. M., and Gillespie, X. A.: Anesthe-siologv- 5: 11.3, 1944. 



THE MANAGEBIENT OF OVARIAN TUMORS COMPLICATING 

PREGNANCY* 


Henry 0. Falk, M.D., F.A.C.S., and Irving A. Bunkin, M.D., New York, N. Y. 

(From the Gynecological and Ohstetrical Services of Beth Israel, Harlem, and Fres\ch 

Hospitals) 

T umors of the ovaiy occur most frequently during Ihe childbearing period 
and their presence is not Jieeessarily a barrier to conception. Lbhlein” re- 
ports 1 in 1,738 cases of pregnancy, and Plcisehen' eite.s 5 in 17,832. These 
figures make for an average of approximately 1 in 2,500, but this is undoubtedly- 
low. The apparent lov^ incidence is due to the fact that many cases are not ob- 
seiwed on obstetric sendees, and therefore are not reported. Today, with the 
recognized necessit}’' for prenatal care, it is probable that more ovarian tumors 
will be discovered early in pregnane}^ The term “tumors” is used in this dis- 
cussion to designate anj’' enlargement of the ovary and not in the strict pathologic 
sense. 

Many pregnancies, in the pre.sence of an ovarian tumor, have an uncompli- 
cated course. Frequently tlie tumor remains undiagno.sed. 

The most common complications which may supervene during pregnancy 
are torsion of the pedicle, intracystie hemorrhage, and suppuration.^^'’® Torsion 
of ovarian cysts is three times more common during pregnancy than in tlie non- 
pregnant state, and is particu]arl.y prone to occur during the puerperium because 
of the free moliilit.y of the uterus. Intracystie hemorrhage is usually associated 
with torsion, Imt may occur alone. Suppuration may take place with or without 
torsion, and invaria])ly manifests it.self during the puerperium as the result of 
lymphatic spread of infection from the uterus. 

At term, an ovarian tumor may ob.struct the entrance oC the presenting part 
into the pelvic inlet, or, when tlie tumor is situated lower down, it may impede 
descent of the presenting part through the midpelvis. Besides failure of engage-' 
ment, with po.ssible rupture of the uterus, there exists the possibility of rupture 
of the cyst into the vagina, into the rectum, or into tlie peritoneal cawty. 

In view of these potential dangers which ovarian cysls impose upon preg- 
nancy, patients in the childbearing age who have ovarian tumors must be prop- 
erly categorized .so that the appropriate treatment can lie selected. They fall 
into one of four groups : 

1. Those who are seeking advice prior to becoming pregnant and in whom, 
on routine examination, an ovarian tumor is found. 

2. The pregnant patient in whom an ovarian lumor is di.scovered during 
the firet ti-imester of pregnancy. 

3. Those in whom an ovarian lumor is di.scovered during the second tri- 
mester of pregnancy. 

•Read at the New York Academy of Medicine, Ob.stctriea) and Oynccolofjloal .Section. 
Oct. 22, 1946. 
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4, Those patients in V'liom the tumor is iliscovered at oi' near term, during 
labor, or immediately post partum. 


The woman who is anticipating pregnancy and presents herself for routine 
gynecologic examination is a problem of particular interest when an ovarian 
tumor is found. In the light of our present knowledge of the growth potential- 
ities of ovarian tissues, the advice that all tumors regardless of size or location 
are best removed cannot be accepted today. 

The management of the patient with the single small cyst is usually a source 
of controversy. Accepting the standard that all enlargements of the ovary 5 cm. 
in diameter or less are small cysts, one will find that 95 per cent of this group 
are functional cj'sts.” These cysts are no longer looked upon as part of the com- 
plex group of ovarian neoplasms, but simply as enlargements which come about 
as a result of altered physiological behavior of the ovary. 

Only 0.6 per cent of this group of small cy.sts are malignant, and these as 
a rule are not found in the childbearing period. 

• If these facts are borne in mind, each of the ])atients with a .small ovarian 
tumor must be earefulbv individualized. The treatment will be guided by the 
characteristics of the individual small ovarian tumors, a Iniowledge of their 
tendency to grow, to undergo torsion, to bleed, to grow bilaterally, or to become 
malignant. During pregnancy, because of their size, they usually rise out of 
the pelvis with the growing uterus, and serious mechanical complications duilng 
labor are rare. 


The patient who has been a sterility problem and in whom all studies are 
negative, except for the finding of a single ovarian cyst, frequently may become 
pregnant following removal of a cj^st. When possible, enucleation of the cyst, 
rather than oophorectomy, is the best procedure. 

When single or bilateral dermoids arc suspected, surgery is always indicated. 
Twenty-five to 30 per cent of reported series of ovarian cy.sts com])licating preg- 
nanej^ were found to be dermoids.’^’ ’ ’ This high incidence is not .surpri.sing since 
85 per cent of all dermoids are found early in the period of .sexual activity. 
They are notorious for complicating pregnancy by toi-sion, riqhure, or suppura- 
tion, and should be promptly removed if diagjiosed at a prenatal examination."*' ® 
Simple resection of the cysts is bc.st when possible. 

The patient with endometriosis frequently has bilateral ])alpable cysts. She 
usuall 3 >- does not become pregnant.” If she does, treatment is one of exi)ectanc.v 
unless disabling sj-mptoms are manifest. 

The finding of a single solid. tumor of the ovary in the nullipara creates a 
problem. Regardless of its size, when a solid tumor is .su.s])ected, laparotomy 
and removal of the tumor arc indicated. If there is no qiie.stion about its 
benignity, simple oophorectomy .should be ])erformed. If the tumor is malignant 
but has an intact capsule, should the other ovary and uterus be removed? I'''re- 
quently, the exact microscopic diagnosis cannot be obtained at the time of 0 ])era- 
tion. And it is now recognized that there is not necessarily any relation.ship 


between mierascopic malignancy and clinical malignancy in ovarian tnmor.s.*”' 


It must therefore be loft to the judgment of the surgeon aiul to his knowledge of 
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the potentialities of the tumor as to what his pi’oeedure should be. The best 
procedure would be to incise the otlier ovary to search for possible involvement. 
But this does not exclude the presence of microscopic tumor elements. 

If brief, then, the conseiLSUs is tliat if tlie tumor is single and encapsulated, a 
conservative oophorectomy is the best procedure in the young nulliparous woman 
who is desirous of having a child. The radical operation is resejwcd for those 
cases which are outside the age of reproductivity, where both ovaries are in- 
volved, or where the patient has already fulfilled her task of childbearing. 

The ovarian cyst which is discovered very early in pregnancy is a problem 
of special interest from an endoerinologic standpoint. In human beings, as 
indicated by many clinical observations,^’ ° it is noted that tlie integrity of 
the conceptus is maintained even with removal of the corpus luteura between the 
sixtieth to ninetieth days of gestation. 

Since the ovarian tumor discovered in the first trime.ster of pregnancy might 
contain the corpus luteum, it seems wise to delay extirpation of the tumor to 
some date when the placenta has definitely superseded the corpus luteum. By 
the sixteenth week of gestation, oophorectomy rarely entails difficulty. 

An inhalation anesthesia such as cyclopropane is the anesthesia of choice 
because it is delivered with a minimum of anoxia to the patient. Spinal anes- 
thesia is contraindicated because contractions of the uterus are more apt to 
follow this type of anesthesia than the inhalation drugs. Postoperatively, the 
patient should be kept well sedated ndth morphine or one of the opium deriva- 
tives for the first forty-eight hours. At this period of ge.station there has as yet 
been little stretching of the abdominal wall, and no difficulty with the healed 
incision should ensue at tem. 

Of course, if early in pregnancy an emergency such as torsion of a pedicle 
or impaction of the uterus below the tumor occurs, then prompt interference 
is indicated. Before operating, such a patient should receive proge.stin (at least 
5 mg, intramuscularly each day) in the event that the tumor contains the corpus 
luteum of pregnancy (Table I), 


TarijE I, Group of Ovarian Cvbts Treated Early in Pregnancy 


NAME 1 

1 

i 

CLINICAL PICTURE j 

STAGE OF 
GESTA- 
TION 

PATHOLOGICAL 

FINDINGS 

PO.STOPERATIVE 

COURSE 

M. S. 
G-I 

38 

Signs and symptoms of twisted 
cyst. Bilateral cysts discov- 
ered. Pregnant 

5 

weclcs 

Bight serous cysto- 
ma 

Left papillary ade- 
nocarcinoma 

Uneventful 

Now 7% months 
pregnant 

■L.W. 

G-I 

20 

Tjeft upper quadrant pain dur- 
ing fourth month of gesta- 
tion — ovarian cyst palpable 

10 

weeks 

Left ovarian der- 
moid 

Uneventful 
Spontaneous deliv- 
ery at term 

L,W, 

G-I 

20 

Ovarian cyst discovered during 
first trimester 

10 

weeks 

Dermoid cyst 

Uneventful 
Spontaneous deliv- 
ery at term 

B.P. 

G-I 

28 

Bilateral pelvic jhuhsch discov- 
ered at fourth month. Bight 
oophorectomy— resection left 

10 

weeks 

Bilateral dermoids 

Uneventful 
Spontaneous deliv- 
ery at term 


cyst 
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The plan for management of ovarian tumors discovered in the second 
trimester of pregnanc.y is not much different. Surgery is indicated as soon as 
the diagnosis is made. At this point anj'’ jjossible endoerinologic deficiencies 
do not confuse the issue. Single or bilateral cysts can be removed without 
difficulty. True, a cyst Avliich by this time has undergone repeated torsion may, 
because of surrounding peritoneal reaction, be adherent to neighboring struc- 
tures and the omentum. 

The discovery of medium and large' cysts during the early part of the third 
trimester calls for temporizing. The fetus is not yet viable, and operation alwaj's 
carries the risk of premature labor and strain on the abdominal wound. Hence, 
oophorectomy is unwarranted unless an emergency arises. At term, its handling 
will then depend upon the location of the tumor and the age of the patient. 

When a cyst is discovered at or near term it presents a somewhat different 
problem. During laljor, in the al^sence of obstruction, deliveiy from beloAV may 
be awaited. Tlie cyst may, however, interfere witli engagement of the presenting 
part into the superior strait, or make for dj'stocia low in the pelvis. Occa- 
sionally it can be dislodged. It is indeed a fortunate event if, after placing the 
patient in knee-chest or Trendelenburg position, spontaneous passage of the 
tumor into the abdomeh occurs. Attempts at forceful displacement are danger- 
ous because of the possibility of rupture vith the dissemination of irritating 
material (dermoid cyst) into the peritoneal cavity. In the instances where the 
tumor is immobile, the only treatment is elective cesarean section with removal 
of the tumor at the same time. If at or near tcim such a cj'st is found riding 
high in the abdomen alongside of the uterus, one might treat the case expectantly, 
awaiting delivery from below. The motlier is thus saved from a cesarean section, 
which operation may alter her obstetric course in subsequent pregnancies. Such 
a case, in the elderly primipara, may be subjected to a cesarean section with 
oophorectomy at the same time (Table II). 


Table II. Group of Ovarian Cysts Removed at Term 


NAME 

CLINICAL PICTURE 

i STAGE OF 
GESTA- 
TION 

PATHOLOGIC 

FINDINGS 

POSTOPERATIVE 

COURSE 

E. S. 
G-I 

oo 

4UliJ 

Right upper quadrnnt and right 
flank pain, seventh month, X-rav 
showed calcified areas. Cesarean 
section and right oophorectomy 
performed 

40 

weeks 

Right ovarian der- 
moid with hem- 
orrhage 

Uneventful 

I. G. 
G-n 

2S 

Knowledge of ovarian cyst at time 
of first delivery. Mass now in 
cul-do-.sac. Cesarean section and 
left oophorectomy 

40 

weeks 

Bvsgerminoma, 

'left 

Questionable 
right-sided 
ovarian en- 
largement I yr. 

G. S. 
G-I 

ao 

Ovarian cy.st discovered during 
last trimester of pregnancy ob- 
structing pelvic inlet. Cesarean 
section and oophorectomy 

40 

weeks 

Dermoid cyst 

Evisceration. 

Died 

r. M. 
G-I 

20 

Knowledge of ovarian cyst 
throughout pregnancy. Cesar- 
ean section and oophorectomy 

40 

weeks 

Dermoid cyst 

Uneventful 
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The first sign of torsion of the pedicle post partiim is an immediate indica- 
tion for laparotom3^ In otlier eases the ovarian cyst should he removed during 
the hospital stay because of the possibility of suppuration, especially if a puer- 
peral infection occurs (Table III). 


Table III. Group ok Ovarian Cysts Treated Post Partum 




STAGE OP 

I ■ PATHOLOGIC 

POSTOPERATIVE 

name 

CLINICAL PICTURE 

GESTATION 

KINBINGS 

COURSE 


E. A. 

G-VIII 

24 

l'’irst diagnosed as acute hj'- 
dramnios. Ovarian cyst 
diagnosed after prema- 
ture induction of laiior 
and delivery of fetus 

34 weeks 

Ovarian cyst 
with necrosis 
and hemor- 
rliage 

Died of general- 
ized peritonitis 

M. L. 
G-II 

38 

Signs and symptoms of per- 
itonitis 3 days post- 
partum. Ruptured ap- 
pendix diagnosed 

3 days post 
partum 

Bilateral der- 
moids; one 
ruptured. 
Peritonitis 

Stormy. Alive 
and well 

B.S. 

G-n 

32 

Fever and abdominal pain. 
Low forceps delivery 17 
days previously. Abdom- 
inal mass increasing in 
size. Ovarian abscess di- 
agnosed 

4 weeks post 
partum 

Pseudomucinous 
cyst. Infected 
and necrotic 

Uneventful 

M. T. 
G-II 

25 

Tumor diagnosed before 
pregnancy. Spontaneous 
delivery. Abdominal pain 
and fever postpartum. 

Mass in pelvis 

3 months 
post par- 
tum 

Dermoid cyst 
with hemor- 
rhage and ne- 
crosis 

Uneventful 


The trend at present lias been toward more radical treatment. The size of 
the tumor often is an important factor in influencing one’s .judgment. The rules 
governing extirpation of ovarian tumors in the nonpregnant patient should apply 
just as well to the ones which complicate pregnancy. In fact, in pregnancy their 
removal is even more urgent. Solid tumors and bilateral tumors, because of their 
frequent association with malignancy, should be promptly removed. Bilateral 
ovarian dermoids can be readily shelled out and small amounts of ovarian tissue 
which usually .sustain ovarian function can be left. 

It is stated in the literature that bilateral dermoids complicating pregnancy 
are rare. Of the 12 eases reported here, seven were found to be dermoids, and 
in two instances they were Inlateral. 

The eases considered in this pre.sentation were from the gynecologic and 
obstetric services of the Beth Israel, French, and Harlem Hospitals in New York 
City. In some of these eases it was not within the province of the authors to 
prescribe the therapy. Hence, the management of the case may not correspond 
with our above outline. 

Summary 

1. Ovarian tumors are tumors of the childbearing jieriod and may thus 
complicate a pregnancy. 

2. The presence of an ovarian tumor is, as a rule, no barrier to conception. 

3. Dermoid cysts are commonly found complicating pregnancy. 
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4. Torsion, intracystic liemorrliage, and infection are tlie commonest com- 
plications during pregnancy. Torsion and infection are most frequent during 
the postpartum period. 

5. The small ovarian cyst (5 cm.) is usually one of the group of functional 
cysts and is rarely a cause for concern before or during pregnancy. Larger cysts 
should be removed when discovered in the noni^reguant i)atieJit. 

6. All tumors suspected of Ijeing solid tumors of the ovaiy must promptly 
be inspected. Cases of bilateral ovarian tiunors must also be promptly submitted 
to surgeiy. 

7. Instances of removal of both ovaries during the second and-third month 
with no interruption of the coexisting pregnane}’’ have been repoi’ted. 

8. The medium-sized and larger ovarian tumors discovered at the onset of 
gestation may be removed safely during the first trimesfer of laregnancy under 
general anesthesia, preferably cyclopropane. 

9. Ovarian tumors discovered during the second Irimester of pregnancy 
should be removed at that time. In the elderly primipara, it may be advisable to 
delay oophorectomy until term, at which time cesarean section may be done. 

10. The cyst which makes for a dystocia problem at term should be removed 
at the time of the elective cesarean section. 

11. Where the ovarian cyst is discovered at term and delivery of the fetus 
tlu’ougli the natural passages is imminent, the ovarian cyst .should be removed 
soon after delivei’y in view of the potenial danger of torsion and infection. 

12. All the criteria which influence the handling of ovarian tumors in the 
nonpregnant apply equally as well to the pregnant patient. 

13. Twelve cases of ovarian cysts complicating pregnancy are reported — 
seven were dermoids, two of which were bilateral. 
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SINISTROPOSITION: A STIGMA OF RELATIVE INFERTILITY 


Robert T. Prank, M.D., New York, N. Y. 

T he evaluation of fertility is a complex problem. It involves the study of 
the potency of the male partner,. an as yet not fully understood factor of 
mutual compatibility, and a study of the woman. The investigation of the female 
must cover not only the mechanical factors of permeability of the passages, but 
also the endocrine status, normal and pathologic. Included in this phase of the 
investigation is the hereditary and acquired “constitution,” This factor, too 
often, is not given sufficient consideration in the general estimate, I have re- 
peatedly^"® drawn attention to characteristics which distinguish the less fertile 
groups, some of which are general, others local. Among the latter I have quite 
recently® recognized a previously undeseribed malposition of the uterus, which 
upon further study appears to be of real significance in the evaluation of fertility 
in a given individual. 

This stigma which I have called “sinistroposition” of the uterus I regard 
as a stigma of relative infertility. In order to obtain further clarification, I have 
searched my private records covering the last two years and have studied and 
analyzed the case histories in which sinistroposition was found. Among these 
histories there were a few patients wlio had been observed over the course of 
years and in whom, for reasons to be discussed later, it was noted that sinistro- 
position had developed, usually while under observation. I call this type second- 
ary or acquired sinistroposition, in contradistinction to the primary congenital 
form. 

The uterus in these patients' is situated to the left of the median line, in 
most instances cervix and body being in contact A\ith the tissues of the left pelwc 
wall. The left parametrium is found to be short, the right one coi’respondingly 
elongated. The right adnexa are long, the ovary usually in its normal position. 
The left adnexa in the primary eases are above the fundus and close to -the left 
pelvic wall (Pig. 1), 

In all, 83 patients fell into the category of sinistropo.sition. Of these, 70 are 
classifiable as primary and 13 as secondary in type. 

Primary Sinistroposition 

' Of the 70 primary conditions, 38 were married, but eight of these couples 
had practiced contraception throughout their married life. Consequently 30 
could be considered from the point of view of fertility or infertility. Of the 30, 
only one had had children (twins). Pour claimed to have had spontaneous abor- 
tions, but all of these were early and none of these could be positively identified 
as antecedent pregnancies. Of the 30 patients, 19 consulted me because of 
sterility. The other 1 1 liad variou.s complaints, none of which were characteristic. 

2 had primary amenorrhea 
7 had menorriia^a metrorrhagia 
1 had dyspareunia 
1 had fomonal hernia 
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ihe remainder of these patients were unmarried, 32 in number. Seven of these 
were adolescents, under 17 years, while six were between the age of 40 and 46 
years. These patients consulted me for various complaints. 

Menorrliagia and inetrorrliagia 7 

Amenorrhea 4 

Irregular menses * (! 

Hirsuties 2 

Djunenorrliea 2 

Grave’s disease 2 

Abdominal pain ?, 

Ovenveight 2 

Lumpy breasts 3 

Pseudo adrenal cortical syndrome 1 
Question of pregnanej' 2 



Pig. 1. — Schematic cro.s.s section of pelvis showing palpatory findings in sintstroposition of tlie 

uterus. Arrow indicates median line. 

In my examination I found that 38 of the uteri were either hypoplastic or 
definitely infantile. In spite of this fact, only 28 of the patients suffered from 
hiiy dj’smenorrhea, and in only two was this actually the major complaint. An- 
other rather striking finding was that in the entire group tlioi'e were only four 
retroversions. In the remaining 66, the uterus was anteflexed. Another rathei’ 
striking feature was that in only two patients were small fibroids noted. As a 
gi'oup, the patients showed a diminution of basal metaliolism, the readings being 
mainly between -11 and —28 per cent, in the 30 cases in whicli this lest liad been 
made. There were two cases of hypertliyroidism. 

On the whole, other endocrine stigmas Avere not noted in excess to what one 
finds in an unsolectcd grou]) of patients. There wore a few eunuchoid individ- 
uals, a few in whom constitutional growth disturbances had o(*cui’i'ed, but. in the 
main, the constitution and build Avere average normal. 

To sum up, the impression made by the group of j)rimai-y sinisl i’o posit ion 
was that this local finding must be considered a congenital malformation which, 
for as yet une.xplained rea.son.s, is encountered mainly in individuals who arc oi’ 
will prove sterile or in the less fertile group. I have no explanation for the de- 
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velopment of this position of the uterus, although it is noticeable that even in 
normal individual marked filling of the lower sigmoid loop and rectum crowds 
the uterus to the left. For this reason, if any suspicion as to a temporary dis- 
placement of the uterus existed, these women were re-examined repeatedly after 
thorough emptying of the large hoAvel. However, in not one case of the series 
was the displacement due to an overloaded rectosigmoid. If one’s attention is 
once directed to sinistroposition, one will automatically register these patients 
subsequently. 

Secondary or Acquired Sinistroposition 

Thirteen patients -were grouped as secondary or acquired sinistroposition. 
This was done particularly in patients in whom the malposition had developed 
while under observation. ' In one patient, 54 jmars of age, the condition did not 
develop until after the menopause. This patient had been married twenty-seven 
years and had never become pregnant. In two younger patients on whom I had 
performed mj^omectomies, the malpo.sition developed after operation, evidently 
due to postoperative contractions. In two patients who had never been pregnant, 
the condition was noted after operation for removal of left ovarian cysts. In 
four patients the displacement occurred after prolonged inflammatory episodes 
with numerous relaj^ses. In two patients deep cervical sears extending into the 
parametrium had pulled the cervix close to the left pelvic wall. In two patients 
who had been observed, respectively’’, for eight and ten y’ears, the condition de- 
veloped under obsenmtion in eon.sequenee of chronic inflammatory trouble. In 
sharp contrast to the primary group, seven of the thirteen patients had had chil- 
dren, and one had had repeated abortions. In four, the malposition can be 
definitely ascribed to the consequence of pregnancy (two deep "tears; two post- 
abortal inflammatory episodes). 


Summary 

From these observations it seems jastified to conclude that primary sinistro- 
position is a developmental stigma characteri.stic of less fertile females. In 
evaluating the fertility of a given individual, the presence of sinistroposition 
should be taken into cojisideration in arriving at a j^rognosis. 
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THE CAUSES OF DEATH IN CANCER OF THE CERVIX UTERI 


Russell R. DeAlvarez, M.S., F.A.O.S., Portland, Ore. 

(From Ihe Department of Obstetrics Gynecology, University of Michigan Hospital) 

Y ear after year cancer has been responsiljle for more and more deaths, 
until, in most States, it ranks among the fir.st tlirce causes of deatli. In 
approximately 25 per cent of the women dying from this disease, the lesion 
is located in the female genital tract, with the cervix as the primary site of the 
neoplasm in 65 per cent. Unlilce most fatal diseases, carcinoma of tlie cervix 
per se is rarely the immediate cause of death, most deaths in these cases being 
due to changes secondary to the original neoplaism. Because very little has been 
UT’itten on this sub.iect and in order to determine just what these causes are, 
a study was made of the records of 55 patients dying with cancer of the cervix 
at the Universitj’ of Michiga?! ITospital during the past ten years. Complete 
autopsies, with microscopic examination of all tissues and glands, form the 
basis of this I’epoid. 

Symptoms 

The most prominent initial symptom among these women had been vaginal 
bleeding, starting as intermenstrnal or ])Osteoital spotting, but gradually 
progressing in severity. Bleeding persisted and increased to be classed as 
actual hemorrhage in 71 per cent. Only two patients had no vaginal bleeding. 
Pain, as a primary complaint, was relatively infrequent, but wlien it. was 
present it usually occurred in ])atients in whom the disease was very far 
advanced. ’ , 

Type of Malignancy 

As indicated in Table I, squamous cell carcinoma of the cervix was the 
most common type, occurring in 92 per cent, Tliirty-eight patients presented 
medullary squamous cell carcinoma, while eight patients showed the cornifying 
squamous type. 

TaIILE I. TYI’E of I\rALIGKAXCV. 


Squanioup cell 

.‘32 

Medullarv 

.19 

Cornifying 

,s 

Unola.ssificfl 

n 

Adenocarcinoma 

2 

Sarcoma 

1 


Associated Diagnosis 

In evaluating these ])aticnts' records to determine whether or not death 
was attributable to related medical disca.se, it was found tliat no deaths could be 
directly attributed to an a.s.sociatcd medical diagnosis, exce})t in one patient 
with pilmary earcijioma of tlie gall bladder witli extensive remote meta.sta.ses. 
In this patient the cervical lesion was completely healed and .showed no 
evidence of residual involvement at the time of autopsy. 


‘>1 
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Clinical Grouping 

All patients admitted to our service with carcinoma of the cervix are 
grouped clinically according to the classification of Miller and Folsome reported , 
in 1938 -and their revision of 1945. Eighty-four per cent of this group of 55 
patients revealed definite clinical evidence of extension into the parametria, 
and were therefore in a markedly advanced stage of tlieir disease at the time of 
admittance. 


Table II. Clinical Grouping. (U. of if. Clas.sipication,) 





AT 

TIME OP DEATH 


AT TIME OF ■ 
ADMITTANCE 

I 

n 

III 

iva 

ivb 

IVC 

UNCLASSI- 

FIED 


Clinic Group I 

0 

• 




Clinic Group II 

1 



1 


Clinic Group III 

8 


2 

4 

2 

Clinic Group IVa 

25 



18 1 

C 

Clinic Group Wb 

14 



12 

2 

Clinic Group IVc 

4 




4 

Unclassified 

3 






The more extensive tlie clinical involvement, the greater the incidence of 
interference with vital mechanisms of the urinary tract or alimentary canal. 
Such interference occurs because the structures carrying on these mechanism.s 
are in the path of spread. 

The factors responsible for morbidity were commonlj’^ those causing death 
(Table III). Most patients presented complaints referable first to the urologic 
tract and second to the gastrointestinal tract. 


Table III. Morbidity. 


Urologic * 

Secondary to obstructing carcinoma 

•jI 

Secondary to invading but non- 

obstructing carcinoma. 

5 

Gastrointestinal 

Intestinal obstruction 

10 

Terminal ileitis 

2 

Irradiation coliti.s 

2 

Primary gallbladder carcinoma 

1 

Pulmonary, from meta-static carcinoma 

7 

Peritoneal 

Peritonitis 

8 

Pelvic abscess 

n 

Neurologic 

5 

Acidosis 

2 

Cerebral 

2 

Hemorrhage 

2 


Causes of Death 

In only one case was the cause of death so obscure as to escape explanation. 
In' 40 per cent death was due to genitourinai’y invasion and/or obstruction. In 
most of the patients with ureteral obstruction there was also clinical, evidence of 
pronounced urinary tract infection. In most instances obstruction was due to 
circumscribed, circumferential infiltration and constriction of the ureter. The 
occlusion, sufficient to cause death, occurred as a result of either periureteral 
lymphatic invasion by carcinoma cells in the retroperitoneal lymph node chain 
or by actual invasive spread of carcinoma into the urinary tract itself. With 
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this obstruction, naturally stasis, hydroureter, and hydronephrosis developed, 
and, on this basis, secondary infection. The temperature curves of these 
patients were of a characteristically septic t 3 "pe. When blood cultures were 
pcrfonned among the patients with this type of felrrile course, they were re- 
peatedlj’- , negative. 

Unless there was clinical evidence of infection or destruction due to infec- 
tion or hydrostatic changes in the urinary tract, supported by the tindings on 
microscopic examination, the diagnoses of pyelorrephritis and infected hydro- 
nephrosis were not made. 


Table FV. Causes of Death. 


Unknown 

Urologic 

1 


Uremia from ureteral obstruction 

11 

j ‘10% 

Pyelonephritis from ureteral obstruction 
Pulmonary 

10 


Pulmonary edema 

8 

) 

Pneumonia from metastases 

7 

Uwo 

Pulmonary embolism 

Gastrointestinal 

2 

J 

Intestinal obstruction 

Perforation of bowel by carcinoma 

5 

2 

jl3% 

Peritonitis 

5 


Primar}' gallbladder carcinoma 

1 


Cardiac decompensation 

1 


Spontaneous abdominal ureterostomy 

1 


Hemorrhage 

1 



Uremia was the most common cause of death. In practically all cases 
renal function studies corroborated the diagnosis and supported the patliologic 
findings. In most of the eases, microscopic examination showed a severe degree 
of renal deterioration and destruction. Patients in impending uremia or with 
pronounced degrees of urinary tract infection, in our e.xperience, have not been 
greatly benefited from repeated ureteral dilatations in an attempt to overcome 
their uretei-al obstruction. Even though ureteral catheterization could be 
performed readilj’’, pj’^elography frequently revealed definite ureteral constric- 
tion with dilatation above this point. It is for this reason, plus the fact that 
ureteral tone and amplitude of contraction were lost, that dilatation of the 
constricted ureter was invariably unsuccessful in relieving this common cause 
of death. During more recent jmers nephrostomy has been attended by rather 
dramatic results in the alleviation of the tremendous distention of the kidney 
pelvis presented by these patients. There have been instances in the last few 
3’ears where patients in apparently moribund uremia have responded most 
surprisinglj^, and almost immediately, to this method of control. Conconiitant 
with this striking clinical improyement, distinct amelioration in these patients’ 
blood chemistry (often to normal) was attained. Nephrostomy should not Ijo 
attempted until the delydration and inevitable acidosis have been combated 
with proper electrolytes and large amounts of intravenous glucose. We have 
observed instances where the caUion dioxide combining power has l3cen a.s low 
as 11 volumes per cent, and the nonprotein nitrogen elevated to 190 milligrams 
per cent in patients in deep coma. These patients have been so completely 
relieved with nephrostomy that the}" aiv now cariying on nomal activity in 
reasonabh' comfortable circumstances. The operation has usually been an cmer- 
genej' procedure, but maj’ be, and should be, elective.^ When tlius elcctiycly 
performed, it is attended bj'' relativeW no shock and with small dangei% llie 
place of permanent cutaneous ureterostomj', in this group, must await lurther 
observations. 
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Death from pulmonary causes occurred in 31 per cent. While moderate 
pulmonary edema is common as a terminal manifestation of a generalized septic 
process, none of the patients here presented showed any true evidence of sepsis. 
At autopsy the eight patients in this category sliowed evidence of massive pul- 
monary edema. There were no pulmonaiy metastases among the p’atients djdng 
from extensive pulmonary edema. 

Among the patients with pneumonia from metastatic carcinoma, there 
can be no question, tliat death was due to sepsis, since tliere was found markedly 
widespread infiltration ]jy carcinoma with associated secondary necrotic and 
infectious processes in tlie lung. All these patients showed evidence of extensive 
damage to the lung parenchyma, and in most of tliem the process was so advanced 
as to produce asphyxia and even compression of the lung. While broncho- 
pneumonia is the most frequent picture found in debilitated and aged indi- 
viduals, the changes in our patients were those of massive lobar pneumonia. 
Pulmonary emljolism occurred in 2 patients while they were receiving deep 
x-ray therapy; in botli death occurred before completion of treatment. 

Death from gastrointestinal causes occurred in 13 per cent of our series. 
This was due principall.y to intestinal obstruction. The obstruction in all 
eases was due to direct invasion and involvement of Ibe large bowel by the 
neoplasm ; in no instance was the obstruction due to adynamic causes. Invasion 
was further exemplified by the occurrence of perforation of the bowel due to 
spreading carcinoma with resultant generalized peritonitis. Since generalized 
abdominal carcinomatosis is a relatively infrequent finding in patients with 
carcinoma of the cervix, intestinal obstruction was usually duo to regional pelvic 
involvement, Llost of the bowel ob.structio]i occurred in the region of the 
rectum and rectosigmoid. This was produced as a result of the spread of the 
carcinoma out through the leaves of the broad ligament directly to the bowel 
or from massive carcinomatous involvement of and extension to the retroperi- 
toneal lymph nodes which secondarily compromised the lumen. In one patient 
treated with radium to the extent of 5,520 milligi'am hours over a 24-hoiir- 
period, a nonearcinomatous large bowel obstruction was found. 

Peritonitis was responsible for five deaths, or 9 per cent of the entire 
group of patients. Peritonitis, we feel, occurred in these patients as a direct 
result of spread of infected and necrotizing carcinoma from the primary site out 
into the pelvic peritoneum with perforation at that point, as well as by bowel 
perforation by spreading neoplasm. Spontaneous abdominal ureterostomy 
occurred as the result of direct invasion and perforation of the ureter by car- 
cinoma in one patient; peritonitis hoAvever was the immediate cause of death 
in this patient. 

In only one patient was hemorrhage the immediate cause for death. This 
patient had been bleeding rather briskly for several months without trans- 
fusion and shortly after admittance to our hospital died from a terminal 
overwhelming hemorrhage as the result of erosion of large vessels by the car- 
cinoma. While hemorrhage is con.sidered to be a common cause of death in 
patients with cervix carcinoma, this was not true in our series. 

It is interesting to note that the patient with primary gall-bladder carcinoma 
died as the result of that carcinoma and its metastases. At the time of 
autopsy there was no remnant of the cervical neoplasm discernible. 

A study was also made to determine the spread of cervix cancer. The route 
of spread from the primary is not .selective, lienee any sti’uetiu'e along this 
route may be involved if and when the extension process becomes massive enough. 

The' genitourinary sy.stem was the most commonly affected, and the 
lymphatic sy.stem second. The retroperitoneal nodes were the most frequently 
involved in the lymphatic .system. It was found that, in many of the cases where' 
no actual neoplastic involvement of organs could be shown, damage nonetheless 
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Table V. Sites of JIetastases. 


Urinary tract 

Bladder 

25 


Ureter 

24 

Gastrointestinal tract 

Rectum 

1C 


Colon 

S 

Lyini)liatic system 

Retroperitoneal nodes 

23 


Hiac nodes 

5 


Peribroncliial nodes 

4 


Supraclavicular nodes 

1 

Bone 

Inguinal nodes 

1 

Bib 

o 

ij 


Pubis 

1 


Knee 

1 


Lumbar spine 

o 


Femur 

1 


Cervical spine 

1 

Parencliymatous organs 

Liver 

G 

Heart Muscle 

2 


Lungs 

11 


Kidney 

1 


Spleen 

1 

Serous cavities 

Generalized abdominal 



Carcinomatosis 

5 


Pelvic peritoneum 

30 


Pleura 

2 

Muscle 

Peetoralis major muscle 

3 


Diaphragm 

1 


Psoas muscle 

1 

^lisccllancous 

Sacral plexus 

9 


Hiac artery 

n 


Mesenteric vein 

1 


(Ca. thrombus) 

Breast 

1 


Bone marrow 

1 

None 


10 


occurred due to involvement of nodes surrounding tlie organ. In tliis way 
indirect involvement of these structures was effected liy tlie spread and growtli 
of metastatic carcinoma in the nodes. Tlie lower urinary tract was the most 
frequently involved local site of spread, while the most common site for remote 
spread was the lung. In the organs involved by constriction, we have found 
that reduction in size of the lumina has been due not only to invasive malig- 
nancy into the structure itself but also to the growth of neoplasm in the im- 
mediately surrounding area. This is particularly true in ureteral and large 
bowel obstruction. 

In spreading from the cervix, carcinoma ])rogresses through the l\nnphatie 
tributaries which drain the pelvic organs back into the general lympliatic cir- 
culation and attack or involve any organ in its path of spread. It is due to 
involvement and invasion in, as well as growth in those paths of spread, that 
patients die as the result of carcinoma of the cervix and not from the local 
primary neojilasm, exce]it in the rare case of hemorrhage. Therefore, radium 
and x-ray therapy in cervix cancer .should be directed -toward controlling not 
only the local site, but also to the sites to which the nenjdasm will fn-sl spread, 
gynecologists and roentgenologists today are not concerned alone with the de- 
struction of the primary site but also .seek to prevent its spread, and invasion. 
For this rea.son clinical examination of all ])alients with carcinoma of the cervix 
should include a conqilcte physical examination, pelvic examination, rectal and 
urologic examination. Satisfactory evidence of extension beyond the cervix can- 
not be elicited without rectal examination. These clinical procedures should be 
supplemented by routine x-ray study of the chest and bony structures wlien- 
ever indicated. 
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Summary 

The cause-s of deatli in 55 patients dying with carcinoma of the cervix have 
been reviewed and analyzed. 

Ureteral ob.struction (40 per cent), pulmonary causes (31 per cent), and 
gastro-intestinal causes (13 per cent), account for the majority of deaths among 
patients with cervix carcinoma. 

Nephrostomy, cutaneous ureterostomy, palliative colostomy, and shunting 
bowel anastomoses may not only lengthen life but may also be lifesaving 
measures. While nephro.stomy and ureterostomy have not yet reached perfec- 
tion, their continued and more frequent use may lead to improved technic. 

Every positive therapeutic measure to control these causes of death must 
be instituted early to further lower a mortality rate that has already been sig- 
nificantly reduced. 

520 Mayer Building. 



IS T0XE3VEIA OF PREGNANCY AN ALLERGIC REACTION? 


Hazel A. C. Lin, i\LS., ]\LD., New York, N. Y. 

(From the Feed and Carnrich Institute for Medical Fesearch) 

T he cause of toxemia of pregnancy presents a great challenge to medical 
research. Uremia, bacteria, toxins, faulty metabolism, and endocrine im- 
balance have all been blamed. In spite of the tremendous amount of work that, 
has already been put into it, the real etiology is still unknown. 

The toxemic manifestations occur only during pregnancy and often dis- 
appear soon after delivery or upon death of the fetus. This sequence suggests 
that the cause may be connected with the product of conception. The fetus 
has been eliminated as the cause of the trouble, since these manifestations also 
occur in molar pregnane^L Therefore, the placenta itself has for a long time 
been looked upon as the source of all the troubles. 

The placental aspects have been attacked from all angles. Those workers 
who advocated hormonal imbalance have reported divergent, findings. Smith 
and Smith^*-’’ reported high gonadotrophic and low estrogenic levels in toxemic 
patients. Their theory was substantiated by Anselmino,'* Rakoff,'' and "White 
and co-workers,® u'^ho discovered excessive gonadotropin in the body fluid 
of these patients. Taylor and Scadron,' however, did not find any signifi- 
cant difference in the hormonal values between normal and toxemic patients. 
Others found acetylcholine in the placenta and identified it as a potent vaso- 
dilator. Hofbauer’® then pul. forth the theory that acetylcholine held the delicate 
balance between the blood pressure stimulating and depressing principles. 

Recent interest in antigen-antibody reaction in disea.ses has been intensified 
by the work done with anti-kidney scrum of i\Iasugi®’ ® and .Smadel.^®*^- 
Dobrowlski’® rejiorted that jilacenta antiserum intcri-ujied pregnancy in guinea 
pigs and rabbits. Soegal and Loeb’’’ also encountered the same ox])erioncc in 
rats injected with rabbit antiplaccnta .scrum. 

It is a common finding of the obstetricians that repeated pregnancies in- 
tensify all the symptoms and signs of toxemia of pregnancy. The iirescnl 
ex])eriment was undertaken to find out whether toxemia of pregnancy in 
rats can be jn-oduced by antigen-antibody reaction. A group of virgin all)ino 
rats were sensitized by frequent intraperitoneal injections of placental sus- 
pension. After a sufficient length of time was allowed for the antibodies to 
develop, thc.se immunized rats were then allowed to become pregnant. During 
their periods of gestation, they were tested very carefully for any mani- 
festations of to.xemia. 

Materials and Methods 

Preparation of p?«cc?iffl7 suspensions . — Twenty albino female rats wore 
allowed to become pregnant at fixed intervals so that they could furnlsli the 


a? 
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group. Significance of the difference between the highest (over 85 Gm. per day) 
and lowest (under 55 Gm, per day) protein groups is indicated only where 
significant at tlie 0.05 level of probability or better; other differences have been 
tested, but are not significant by this criteria. Longitudinal gi’owth curves of 
weight and length for the sixty most extreme complete cases are sliown in Fig, 1. 
All Aveights, lengths, and numbers of o.ssifieation centers are cxpre.ssecl as 
T-seores. 

Weight (see Table I). — ^At birtli and one month, excluding premature in- 
fants, tliere are no progressive decreases in mean Aveights AAuth decreasing pro- 
tein intake as AAmuld be expected if a high degree of association existed betAveen 
these factors. When premature infants are included, there is a sugge.stiA^e rela- 
tionsliip at both birth and one month. Examination of our data revealed that 
this greater association is due to the addition of a single very extreme ease, 
protein = 26 Gm, per day, weight = -2.2 a at bii*th and -2.9 a at one month. 
(This case is not included at six or tv^cU'e months.) None of the correlations 
are significant at these tAA'o ages, nor is there a .significant difference betAveen 
the means for the highest and loAvest protein groups. 


Table I. Weight (T-scoiies; Male and Female) 


Birth: 

Protein, Gm./Day 

Excluding Premature 

Including Premature 


N 

M ± 


N 

M 

i O’ 


85 or more 

19 

54 

10 

20 

53 

12 


70 to 84 

81 

51 

7 

83 

50 

8 


55 to 09 

74 

51 

10 

76 

51 

10 


45 to 54 

19 

52 

7 

19 

52 

7 


under 45 

.3 

56 

- 

5 

49 

9 


under 55 

22 

52 

7 

24 

51 

8 


Correlation; 

r = +0.04 (N = 

= 196) 

r = +0,00 (N 

= 203) 



(not 

.significant) 

(not 

significant) 

One Month: 

Protein, Gm./Day 

Excluding Premature 

Including Premature 

N M ± a 


N 

M ± 

<r 


85 or more 

10 

54 

10 

10 

54 

10 


70 to 84 

70 

51 

8 

71 

50 

9 


55 to 09 

06 

49 

9 

67 

49 

9 


45 to 54 

16 

52 

6 

16 

52 

6 


under 45 

3 

57 

- 

5 

45 

17 


under 55 

19 

52 

7 

21 

50 

10 


Correlation: 

r =: +0.00 (N = 

= 171) 

r = +0.10 (N 

= 175) 



(not 

significant) 

(not significant) 

Six Months: 

Protein, Gm./Daj- 

Excluding Premature 

Including Premature 



N 

M ± 

CT 

N 

M 

± o 


85 or more 

17 

54 

10 

17 

54 

10 


70 to 84 

08 

51 

10 

70 

51 

10 


55 to 09 

06 

51 

9 

08 

51 

9 


45 to 54 

17 

51 

9 

17 

51 

9 


under 45 

3 

51 

- 

4 

48 

- 


under 55 

20 

51 

9 

21 

50 

9 


Correlation ; 

r = +0.10 (N = 

= 171) 

r = +0.12 (N 

= 170) 



(not significant) 

(not significant) 

Twelve Months: 

Protein, Gm./Day 

Excluding Premature 

Including Premature 

N M ± <r 


N 

M + 

<T 


85 or more 

17 

54* 

9 

17 

54' 

9 


70 to 84 

67 

51 

11 

69 

51 

12 


55 to 09 

65 

49 

10 

07 

50 

10 


45 to 54 

17 

48 

11 

17 

48 

11 


under 45 

2 

42 

- 

3 

41 

“ 


under 55 

19 

47' 

11 

20 

47* 

11 


Correlation : 

r = + 0.21 (N = 

= 168) 

r =: +0.22 (N 

= 173) 



P 

= 0,05 

P 

= 0.05 


♦Difference between highc.st (8.A or more) and lowest (under 0.9) protein groups is significant 
at the 0.05 level of probability. 
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given ill another paper.^^ Quantitative values for average daily intakes of pro- 
tein in grams are the basis for this present study. 

Anthropometric measurements including crovvn-lieel length are taken on 
the newborn infants at liome or at the hospital by members of the Fels staff, 
usually within twent3^-f our hours of birth, A plD^sical examination is made hj 
the Pels pediatrician at this time. Whenever possible complete skeletal x-rays 
are taken by the hospital staff for us. Subsequenth^ infants are brought to 
Fels at one, six, and twelve months for phj'-sical examination, anthropometric 
measurements, and x-raj’-s. Measurements of tlie children used in this stud^’- are : 
weight in kilograms, crown-heel length in centimeters, and number of ossifica- 
tion centers present.^^ The illness histories, phv’sieal examinations, and infant 
nutrition records obtained during these visits will be considered in a later paper. 

All cases of hj’-perthyroidism, toxemias of pregnane^’-, multiple births, 
erj^hroblastosis fetalis, and other interfering illnesses wmre omitted from this 
study. Tables^ show birth weights, lengths, etc., of the group when prematures 
are excluded, and also when thej’- are included in the group. Prematurity as 
used in this studj’- is defined as a child of less than eight months menstrual age. 

The mothers’ 'weights used are the weights at the last menstrual period prior 
to pregnanej’-. 

Method 

The mothers were divided into five groups according to their average daity 
intake of protein : 85 Gm. or more, 70 to 85 Gm., 55 to 70 Gm., 45 to 55 Gm., 
and under 45 Gm, per day. These particular groupings wmre chosen to cor- 
respond -to .those used by Burke and associates, so that results of the two studies 
laay be easily compared. 

l\Iean birth weights and birth lengtlis of the infants were calculated for 
each protein group. Significance of the dilference between the means for the 
highest (over 85 Gm. per day) and lowest (under 55 Gm. per day) protein 
groups was tested. This same procedure wms applied to wmight and length at 
one, six, and twelve months of age. The number of ossification centers for each 
protein group at each age was similarly studied. 

Pearson coefficients of correlation (r) between the mothers’ prenatal pro- 
tein intake and the weight, length, and ossification of the infants -were calcu- 
lated for each age. All correlations were computed both excluding and inelud- 
nig premature infants. Significance of each correlation was tested. 

Growth patterns could not be adequatety studied using the entire gi’oup of 
infants, since there are a number of incomjDlete cases in each protein group. 
An extreme ease with data missing at one or more age levels would distort the 
groudh curve. To adequately study growth changes with age, a longitudinal 
study was made using the thirty highest and thirty lowmst cases (half male, 
half female) mth complete data on length and -weight. Significance of the dif- 
ferences between the means of tlie highest and lowest cases was tested, as w^ere 
the- differences in status for each group bet'U'^een birth and tw^elve months. It 
should be remembered that the reliability of growdh curves is greatly increased 
longitudinal data. 

The use of T-scores makes it possible to combine the sexes, quite as Burke 
and his co-wmrkers combined them bj’- using percentiles. A T-seore is derived 
hy adding 50 to ten times the standard deviation (sigma deviation) from the 
aman for an^’- given eharactei’istic. 


Results 

The means (m) and sigmas (o-) of weight, length, and ossification for each 
protein group are presented in Tables I, II, and III. The coefficients of cor- 
relation (r), together witli their significance, are given directly below each age 
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As with weiglit, the greate.st degree of i-elation-sliip between the prenatal 
protein intake and tlie length of the infants is present at twelve months. There 
is a definite, progressive decrease in means vith decreasing protein, both ex- 
cluding and including premature infants, with a significant (P === 0,05) dif- 
ference between the lengths of the protein groups over 85 Gm. per day and 
under 55 Gm. per day. Both eoia-elations at twelve months are significant at the 
0.05 level of probability. 

Ossification (see Table III). — ^At birth there is a suggestive, though not 
statistically significant, inverse association between the protein intake of the 
mother and the number of o.ssification centers present. With each decrease 
in protein there is an increase in the number of centers present. The differences 
between the extreme groups are not significant, nor are the correlations. 


Tabu: 111, Ossificatjox (T-.scokk.s: Mau: rsMAu:) 


Biri/i : 

Protein, Oni./Diiy 

Axeludinif Premature 

Including Premature 


X 

M 

± (T 

X 

M 

i. c 


85 or more 

7 

47 

8 

7 

47 

8 


70 to 84 

22 

50 

10 

22 

50 

10 


55 to 09 

ai 

51 

7 

32 

51 

7 


45 to 54 

11 

5,3 

14 

11 

53 

14 


under 45 

1 

63 

- 

2 

58 

- 


under 55 

12 

54 

13 

13 

54 

13 


Correlation: 

r =: -0.21 ex = 72) 

r = -0.20 (X = 74) 



tnot (-ignificant) 

(not .significant) 

One Month: 

Protein, Gm./Day 

Excluding Premature 
X M ± ff 

Including Premature 

X M ± 0- 


- 


85 or more 

14 

54 

13 

14 

54 

13 


70 to 84 

57 

49 

9 

58 

49 

9 


55 to C9 

59 

49 

10 

60 

49 

10 


45 to 54 

16 

52 

13 

16 

52 

13 


under 45 

3 

60 


4 

59 

- 


under 55 

19 

5.3 

13 

20 

53 

13 


Correlation : 

r = -0.05 (X 

= 149) 

r = -0.06 (X 

= 1,52) 



(not 

.significant) 

(not 

.significant) 

Six Months: 

Protein, Gm./Day 

Excluding Premature 

Including Premature 


X 

M 

± (T 

X" 


± <x 


85 or more 

15 

55 

11 

15 

•yo 

11 


70 to 84 

64 

50 

7 

66 

50 

7 


55 to 69 

59 

50 

6 

61 

49 

6 


45 to 54 

16 

54 

12 

16 

54 

12 


under 45 

r? 

61 

_ 

4 

59 

- 


under 55 

19 

52 

12 

20 

55 

12 


Correlation : 

r = -0.04 (.X 

= 157; 

r = -0,04 rX 

z= 162) 



tnot 

signifi 

cant ) 

tnot 

significant ) 

Tvjelve Months: 

Protein, Gm./Day 

Excluding Premature 

Including Premature 



X 

M 

± a 

X 




85 or more 

15 

50 

10 

15 

56 

10 


70 to 84 

62 

49 

9 

64 

49 

9 


55 to 69 

59 

48 

7 

61 

48 

7 


45 to 54 

16 

52 

16 

16 

52 

16 


under 45 

2 

55 

- 

O 

fj 

54 

- 


under 55 

18 

53 

15 

19 

53 

. 15 


Correlation ; 

r = ^0.0.3 (X 

= 1,54) 

r = ^0.03 (X 

= 159) 



(not significant) 

( not 

significant) 


No .significant relationship is .shown at one, six, or twelve months. There 
is, however, a peculiar, consistent pattern .shown at each of these ages. The 
greate.st number of centers is present in the extreme protein group.s, those over 
85 and those under 55 Gm. per day. The in-between gi’oups (between 5-5 and 85) 
.show the fewest number of centers at all three age levels. Certainly differences 
in maternal protein intake are not manifested in retarded skeletal growth of the 
infants in this group. 
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At six months there is again a suggestive slight decrease in mean weights 
with decreasing protein. The differences between the highest and lowest groups 
are not significant, nor are the correlations. 

A significant, association between protein intake and weight of the infant is 
sho'ira onlj’- at' twelve months. There is a definite, progressive decrease in 
mean Aveights with decreasing protein, and a difference significant at the 0.05 
level of probability between the extreme protein groups. The coefficients of 
correlation are also significant, at the 0.05 level of probability. 

Length (see Table II) . — Length shows a very similar pattern of association 
with prenatal protein intake to that shown bj^- weight. At birth and one month 
there is little apparent association until the premature infants are included. 
Here, as with the weights, the addition of the same extreme case (protein = 
26 grams; length == -3,5„a at birth, -4.0 <r at one month) creates a slight pro- 
gressive decrease in mean length -with decreasing protein intake. The differences 
between the highest and, lowest groups are not statistically significant, nor are 
the correlation coefficients. 

There is no significant association showni wuth length at six months. 


Table II. Length (T-scores; Male and Female) 


Birth: 

Protein, Um./Daj' 

Excluding Premature 

including Premature 


N 

M ± 

a 

N 

M 

± <T 


85 or more 

11 

55 

13 

12 

54 

13 


70 to 84 

44 

52 

7 

44 

52 

7 


55 to 69 

52 

50 

8 

53 

50 

8 


45 to 54 

14 

50 

9 

14 

50 

9 


under 45 

2 

55 

- 

4 

42 

- 


under 55 

16 

51 

9 

18 

49 

12 


Correlation : 

r = +0.18 (N = 

= 123) 

r = +0.17 (N 

= 127) 



(not significant 

(not significant) 

One Month: 

Protein, Gm./Day 

Excluding Premature 

Including Premature 


N 

+1 

<r 

N 

M 

± cr 


85 or more 

14 

54 

10 

14 

54 

10 


70 to 84 

61 

52 

10 

62 

52 

10 


55 to 69 

59 

49 

11 

60 

49 

11 


45 to 54 

16 

51 

10 

16 

51 

10 


under 45 

3 

60 

- 

5 

46 

20 


under 55 

19 

52 

10 

21 

50 

14 


Correlation : 

r =: +0.09 (N = 

Z 153) 

r = +0.16 (N 

= 157) 

Six Months: 


(not significant) 

(not 

Significant) 

Protein, Gm./Day 

Excluding Premature 

Including Premature 


N 

M ± 

cr 

N 

M 

Z cr 


85 or more 

16 

52 

7 

16 

52 

7 


70 to 84 

68 

50 

9 

70 

50 

10 


55 to 69 ' 

62 

48 

9 

64 

47 

10 


45 to 54 

17 

48 

10 

17 

48 

10 


under 45 

3 

55 

- 

4 

53 

- 


under 55 

20 

49 

9 

21 

49 

9 

‘ 

Correlation : 

r = +0.12 (N = 

: 166) 

r = +0.11 (N 

= 171) 

Twelve Months: 


1 (not significant) 

(not significant) 

Protein, Gm./Day 

Excluding Premature 

Including Premature 


N 

M + 

cr 

N 

M : 

z <r 


85 or more 

16 

53* 

8 

16 

53* 

8 


70 to 84 

64 

51 

10 

66 

51 

11 


55 to 69 

64 

48 

10 

66 

48 

10 


45 to 54 

16 

47 

9 

16 

47 

9 


under 45 

2 

47 

- 

3 

48 

- 


under 55 

18 

47* 

9 

19 

47* 

9 


Correlation; 

r = +0.22 (N = 

: 162) 

r = +0.17 (N 

= 167) 



P 

= 0.05 

(not sigfiiificant) 


'between the highest (85 or more) ana lowest (under 05) protein groups 5a 
significant at the 0.05 level of probabilltL 
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Discussion 

Weight . — While correlation coefficients between infant weight and ma- 
ternal protein intake values are on the positive side at each age level, if is only 
at twelve months tliat these eoe'fficients become statistical]}^ significant. The fact 
that the three coeffieient.s, none of which is statistically significant, are all on the 
po.sitive side is mildly suggestive of a positive though slight relationship. 

Length . — Only one of the correlation coefficients between infant’s length 
and mother’s protein intake values is at a significant level, and that barely so. 
Again, however, all of the coefficients are positive, a fact which sugge.sts the 
po.ssibility of some relationship between mother’s protein values and length. 

Ossification . — There are no statistically significant correlation coefficients 
between the ossification of the infants during the first year of life and the 
mother’s protein intake. Some of the coefficients are po.sitive and some nega- 
tive, but all are small. 

The rather considerable difference in the results of our study as compared 
with that of Burke and Stuart is, at fii’st sight, somewhat puz:;^ling. Burke 
found a correlation coefficient of 0.80 between protein intake and length of 
the child. She also found a higher relationship between protein intake and the 
infant’s weight. Yet, in our series of cases, approximately the same number 
of mothers and children were studied, but the relationships we have found are on 
the borderline of significance and far below those of Burke and associates. 
There are, perhaps, a number of differences in the .study which may account 
for our differences in result. It is difficult from Burke’s deso’iption to under- 
stand exactly the method she used to arrive at numerical values for the protein 
intake for the women she studied. In an caj’ly publication Burke states “a 
closer analysis of data obtained by the nutrition histoiy method is unwarranted, 
and more exact calculation of diets is ju.stified only in the ca.se of weighed 
.sample.s. She also states that “the average daily protein content of the diets 
has been e.stimated in grams. Table I .shows the standards used in rating the 
protein intake of the mothers. ’ It is not clear to us whether .she a.s.signed a 
rating of excellent, good, fair, and poor to the various diets, and then on the 
basis of nutrition .standards stated by others assigned a numerical value to the 
rating.s, or whether she e,stimated directly from her nutrition hi.stories the grams 
of protein ingested. She apparently did not arrive at her values by a method 
of calculation of values from food tables — the method we have u.sed. This dif- 
ference in technique may account for .some of the differences in results. 

In the Burke studies the calculated daily intake of protein tended to be 
lower than in our series. For example, 61 of 18,3 mothers had protein intakes 
of 54: Gm. per day or under, whereas, in our series, only 24 mothers of a group 
of 203 have protein diets under 55 grams. Thus, the drain on pi’otein resen'es 
by Burke’s mothers probably was greater than in our seric.s, and the effects ol 
inadequate protein diet might be .supposed to be greatei-. 

Burke has apparently included in her series .several cases of toxemia of 
pregnancy which were treated, at lea.st in .some instance.s, by being placed upon 
a very low protein 'diet. It is well loiown that infants of to.xic mothers tend 
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Growth Curves (see Fig. 1). — The sixty most extreme cases with complete 
data at all ages were used for a longitudinal study of the differences and 
growth clianges. Tlie difference between the thirty highest and thirty lowest 
cases is 29 Gm. of protein, significant at greater than the 0.001 level of prob- 
ability. In spite of the extreme differences between the groups chosen for 
comparison, the differences showm in wmight and length are not statistically sig- 
nificant or even nearly so (the greatest difference has a probability of 0.4). 
Except for birth wmight Avhere there is no difference, infants in the lowmst 
protein group are somewdiat shorter and lighter at all ages. There is a greater 
difference in lengths than in weights of the twm groups. There is no observable 
age trend for either length or weight, nor any significant difference between 
various age levels. 
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Fig. 1 . — Mean growth patterns for 30 highest and 30 lowest complete cases. 

Highest protein group, N = 30; mean protein = 58 (T-score). 

■ = Lowest protein group, N = 30; mean protein = 3S (T-score). 

(No significant difference between high and low groups; no significant age change.) 

One might advance the hypothesis that large women, other factors lieing 
®Tml, eat much protein and that large women also have large babies. If so, 
a false implication of the importance of high protein consumption might 
emerge. However, the correlation between mother’s weight and her calculated 
protein^ ingestion is -0.04. Since there is no apparent relationship lietween 
mother’s size and her protein ingestion, no spurious effect can be operative in 
our group. 



A PREMATURE SURVIVAL INDEX AND THE CONDUCT OF 

PREMATURE LABOR 


A. Louis Dippel, M.D., Herman W, Johnson, M.D., and 
J. L. CoRNELisoN, M.D,, Houston, Texas 
(From the Department of Ohstctrics, Baylor University College of MedieAne and 
St. Joseph ’s Maternity Hospital ) 

•^pHERE is today no unanimity as to precisely what constitutes a “premature 
1 infant.” No standard has been universally accepted. The frequent stati.stieal 
division of prematures into viable and nonviable, appears to us to be unsound, 
illogical, and contrary to basic definitions. In the first place, the term 
“viable premature” is a double positive, for a premature infant, by definition, 
is one which is viable. It follows then that so-called “nonviable prematures” 
are, in the strict sense, abortions. We are of the opinion that, for stati.stical 
purposes at least, the term ‘premature should be reserved for fetuses born at 
varying periods before they can be expected to survive with the ea.se shown by 
those carried nearer to term, and abortion for those born before the twenty- 
eighth week of gestation. Furthermore, the terms premature infant and viable 
infant are commonly used synonymously. It is acknowledged that many small 
premature infants, even when delivered alive in good condition, will not sur- 
vive. Moreover, occasionally a fetus, which, according to all current stand- 
ards, is an abortion, will survive under appropriate pediatric care. An ex- 
cellent example of the latter is the fetus reported by Monro^ to have had a 
minimum recorded weight of 420 Gm. (0.924 pounds). This, incidentally, is the 
smallest surviving infant on record. 

Various criteria are in use to determine whether a fetus is viable. Thus, 
on the basis of duration of pregnancy, a fetus which has remained in utero 
twenty-eight weeks is generally said to be a premature.^ The lower limit of 
prematurity recognized by DeLee^ is Lventy-six weeks’ gestation. The Catholic 
church,^ too, recognizes a fetus from a twenty-six weeks’ gestation as being 
premature. For obvious I’easons, duration of pregnancy in some instances as 
calculated from onset of the last menstrual period is inaccurate. It must be re- 
called that many women do not record the dates of their menses and therefore 
have no precise data on the last menstrual period. Again, the date of ovula- 
tion and of conception cannot be dated with precision from the onset of the 
previous menstrual cjmle, but rather from the onset of the next menses, which, 
of course, does not occur in the event of pregnancy. The inaccuracy from men- 
strual histoiy becomes even greater in those few women who do not menstruate 
regularly, and in those few with cycles far above twenty-eight days. Notwith- 
standing these inlierent errors, which careful history taking will constantly 
reduce, and in view of the fact that the great majorit 3 ^ of patients do menstruate 
rouo’hlv every twenty-eight daj^s, the gestational period as calculated from 
onset of last menses is still a usable factor. 
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to be veiy small, not because of low protein intake primarily, bnt apparently 
as a result of tliromobsis of the placental vessels. The effect of including even 
a few such infants in the series would be to increase tremendously the correlation 
between mother’s protein intake and size of the infant. Yet, actually, in 
those instances both protein intake and size of the infant would be dependent 
upon a third factor — the toxemia. 


Summary 

In a study of 203 mothers’ diet liistoiaes and the relationship to the length, 
weight, and ossification of their infants at birth, one month, six months, and 
twelve months of age, we have been unable to demonstrate unequivocably a re- 
lationship between any of these factors and protein intake of the mothers during 
pregnancy. There is a suggestion of a relationship between weight and length 
and protein intake. Our conclusion from this study is not that protein intake 
has no effect upon the status of the infant at birth or during the first year, but 
rather that protein intake must fall below the levels current in our groups be- 
fore such an effect is clearly demonstrable. Our results should not be interpreted 
as a basis for disregarding the importance to the child of good nutrition during 
pregnancy. 
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typical witli jjremature infants, will measure long, due to undue lengthening at 
all joints, whereas the vigorous, well-muscled term or postmature newborn 
will not always relax immediately upon being picked up by the ankles and will 
thus produce a short measurement. Tlie highest precision can be obtained with 
an anthropometer after some experience — experience primarily on the part of 
the assistant who stretches the newborn out at a maximum length on his back 
on a non- or poorly padded examining table. 

The most unreliable standard of viability or prematurity is that attempt 
by law governing reportable gestations. The Model Vital Statistics Act of 1941 
requires that all gestations advanced to the fifth month be reported. Since there 
is no specification to the contrary, it is assumed that calendar months are meant. 
Sixteen states and the District of Columbia have other legal limits, varying from 
Maryland (anj'' reeogimable product of conception) to those of the states of 
Washington and Indiana (seven months or over). 

Not infrequently more than one staiidard is utilized in order to ascertain 
the presence of prematurity. For example, Dana'’ defines the premature in- 
fant as one whose birth weight is between 1,500 and 2,499 Gm., or whose total 
length is between 35 and 44.9 em., regardless of the duration of pregnancy. This 
combination is fairly commonly employed in teachmg institutions. We are aware 
of none utilizing a combination of more than two, although Hess and Chamber- 
lain’’ contend that age, length, and weight of the premature infant are the main 
factors concerned with its viability. 

From the foregoing, it appears quite obvious that there are several ci’iteria 
in use for the diagnosis of prematurity, but that all are variable factors. It 
has occurred to one of us (H, W, J.) that a combination of a larger number of 
factors of the small premature infant should produce less inaccuracy in the 
diagnosis of prematurity and in prognosticating tlie probable outcome than has 
thus far been possible with any of these factors used alone. The assumption is 
that the inaccuracies in single factors will tend to be equalized when combined 
with each other. Accordingly, we have developed an index for prematurity 
from a combination of five factors. 

Only twenty-three premature infants thus far comprise the series. They 
are nonselected, but consecutive private cases delivered at St. 'Joseph’s Ma- 
ternity Hospital over a period of ten months. Stillbirths and those succumbing 
in the immediate antenatal period are not included. 

The factors used to establish the five-point premature survival index arc 
the following: (a) gestational period is calculated from the first day of the 
last normal menstrual period regardless of regularity or irregularity of the 
menstrual cycle in each instance. In the current series the cycles varied from 
twenty-eiglit to thirty-two days Avith one exception, in which the cycle Avas 
forty-five to sixty days, and nothing is knoAAOi of the cycles of three other pa- 
tients. (b) Weight of the ncAvborn was obtained in ounces, (e) The total, or 
crovTi-heel, length Avas obtained in inches in the usual manner, i.e., by measuring 
Avith a steel tape along the side of the body su.spended at the ankles, (d) Oc- 
cipitofrontal circumference Avas recorded in inches, (e) The circumference 
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Another standard for prematurity, and the one most commonly used, is 
birth weight or minimnm recorded weight, since many premature infants are not 
weighed at birth, but this function postponed for days, until such time as the 
premature infant is considered to be in good enough physical condition to be 
liandled or until it expires. The generally accepted weight limits for prema- 
turity are 1,500 Gm. (3.3 pounds) and 2,499 Gm. (5.5 pounds). The lower 
limit is of particular concern to us. There are a fair number of fetuses of 
gestations of at least twenty-eight weeks with Ijirth weights below 1,500 Gm., 
even some below 1,000 Gm. (2 pounds 3 ounces). This occurrence is frequent 
enough to have prompted Haas^ to suggest 1,000 Gm. as the lower weight limit 
of prematurity. Naturalljq those premature infants with birth weights below 
1,000 Gm. have a very poor expeetancj'- for life, yet it is interesting to record 
that a recent survey of the literature® reveals that there are at least 54 such 
cases on record. Comment on the smallest of these has already been made. 
With the above facts in mind, it becomes quite obvious that birth weight is in- 
deed a very poor criterion of prematurity. We must remember that birth 
weight of the newborn is an index of the weight of its ancestors, and, since 
there are very wide ranges in weights of adults, there will, accordingly, be 
great normal variations in weights of newborn infants, whether they are born 
prematurely or at or near term. Again, some maternal diseases, notably chronic 
nephritis, have a very detrimental effect upon fetal nourishment, and frequently 
cause children to be produced far below the birth weight normally expected 
for the period of gestation. The ease in rearing these, if born alive in good 
condition, corresponds to the advanced gestational period and not to the sub- 
normal birth weight. In other words, they do not afford the difficulty found 
with premature infants of the same weight born of non-nephritic mothers. Three 
of the above noted 54 raised premature infants vdth weights of less than 1,000 
Gm, were reported by Haas,® and it is an interesting commentary that two of 
these three were born of nephritic mothers. Occasionally one finds very marked 
differences in birth weight of a pair of identical twins. An outstanding example 
of this was noted by one of us (A. L. D.) when single-ovum twins were deliv- 
ered at thirty-three weeks’ gestation with one weighing 1,005 Gm. and the other 
2,260 Gm. The smaller was raised with \qvj little more difficulty than the 
larger. 

StiU another standard for determination of prematurity is body length. 
Crovm-heel length or standing height is commonly used. The generally ac- 
cepted limits of this criterion for prematurity, in most teaching institutions are 
at least 35 cm., but less than 45 cm. total length. When we realize that body 
length is an hereditaiy factor, it is immediately apparent that this standard 
IS reliable only in children born of parents of average height. Anyone who has 
measured the length of many newboims, and especially he who has remeasured 
some by the same or by various methods, will recognize certain inherent diffi- 
culties with the precise determination of this diameter of a newboim. The 
commonest method of mensuration here is to suspend the newborn from the 
anldes while measuring along the side of the body with a tape. A washable 
tape is, of course, not precise. The newborn with decreased muscle tone, as is 
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placentas according to schedule. The date of copulation was timed by daily 
vaginal smears. Cesarean sections %vere performed on these rats one day before 
term. The placentas were removed aseptically and carefully wa.shed free of 
blood and gi’ound into small pieces in a glazed porcelain mortar and made up 
to a 20 per cent suspension vdth saline solution. Bach suspension was used the 
day it was prepared, as described in the following paragraph. 

Preparaiion of experimental miimaU . — Ten mature female albino rats weigh- 
ing 250 to 300 Gm. were kept on Purina dog chow with weekly .supplements of 
yeast, cod liver oil, and hamburger. These rats were obtained from Eockland 
Farms. These ten rats were given 2 e.c, of the placental suspension intra- 
peritoneally twice a week for five weeks. 

These animals were then allowed to have a rest period of five months. At 
the end of this time they were mated. From their daily vaginal .smears their 
pregnancies were also closely dated. 

Lines of invesiigaiions . — Evidence of abnormal toxemic pregnancies wa.s 
detennined by careful observation in the urine, blood pressure, and ti.s.suc 
biopsies. 

One Aveek after copulation each of these animals AA^as x)ut into a metabolism 
cage AA'here daity 17-hour specimens of urine AA-ere collected. Each specimen 
AAms diluted to 50 c.e. AAuth distilled water, and filtered. 0.5 e.c. of this Avas added 
to 9.5 c.c. of .sulfosalicylie acid. The albumin content -was measured by a Klett 
colorimeter. 

The blood pre.ssure readings AAmre taken tAvice a Aveek from the tail by Groll- 
man’s apparatus. The rats Avere also carefully Avatched for edema and any other 
abnormal manifc.stations during their pregnancies. Biopsies Avere taken from 
different organs for microscopic sections. 


Table I. Albuminukia ik Mgi Pep. Tavtsta'-Four Hours 
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Pcsulis. — A definite albuminuria developed AA’hich, though not heaAy, Ava.s 
.significant. The urine specimens of this group of animals AA’ere frequently tested 
during the five months prior to their pregnancies, and all during that period 
Avere protein free. Furthei’more, the albuminuria disappeared quite rapidly 
during postpartum obsei-Amtion. 

Blood pressure studies . — To obtain an accurate reading the rats AA'cre heated 
in an electric cradle to obtain a general hy])eremia. The tail A\’as then inserted 
into a mercury* and AA'ater cuff. The blood Avas scjueezed aAvay* from the tail 
AA-ith the mercury manometer pressure, and the first return of the pulse aa-rs 
registered by the rise of the AA'ater manometer as the retuiming A'olume of the 
blood filled the tail. 

The normal blood pressure of this groui) of rats Avas betAA'cen 110 to 330 rnm- 
of mercury'. As can be seen by the above chart, their blood pressure AA'as definitely 

raised. 
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of the chest was obtained at. the level of the xiphisternal joint and recorded in 
inches. Some few infants were weighed immediately after delivery, but all 
were measured and weighed within twelve hours of birth. Each newborn in- 
fant was promptly placed in a preheated incubator in the delivery room, trans- 
ported to the premature nursery in this incubator, in which it remained under 
the competent supervision of the pediatric staff. We are not presenting the 
details of premature infant care supplied this group of newborn infants. Suffice 
it to say that the. premature, nursery at St. Joseph’s Maternity Hospital is 
staffed by a group of pediatricians and nurses who have reduced the uncor- 
reeted premature infant mortality rate from 45 per cent to 22 per cent since 
instituting the present regime in an isolated unit of the hospital. Tyson® re- 
ports similar reduction in this rate at the Philadelphia L 5 dng-In Hospital with 
a rate of 56 per cent in 1931 and 26 per cent in 1941. 

The index was obtained by adding gestation in weeks, weight in ounces, 
crowii-heel length in inches, head circumference in inches, and chest circum- 
ference in inches, and then dividing the total by five. This resulted in indexes 
ranging from 19.2 to 25.7 for the twenty-three infants. The important data 
for each is recorded in Table I. Length of labor is not included in the table, 
but is of considerable importance in as much as precipitate labor' is definitely 
detrimental to any fetus and may be the specific .cause of stillborn or .neonatal 
death in premature labors. In this series, there were five precipitate labors, 
i.e., total labors lasting three hours or less (Cases 3, 6, 8, 16, and 20). The long- 
est total labor was seventeen hours (Case 13). Excluding the three cesarean 
sections, all of which were done electively, the average labor lasted 7.2 hours. 
The three mothers delivered by cesarean section were given as anestlietic agents : 
spinal novocain, local novocain, and cyclopropane, respectively. The remain- 
mg twenty which were delivered vaginally received; no anesthesia (four), 
pudendal block (two), cyclopropane (nine), cyclopropane and ether (one), 
ether (two), and cyclopropane with nitrous oxide (two). The analgesic drugs 
nsed ill these labors are too numerous to record. It is, however, worthy of men- 
tion that ten received no analgesia in labor, and eight more who received none 
within three hours of delivery. Two women in premature labor received 
demeral (100 mg.) and hyosine (M .50 grain) hypodermically within one hour 
of delivery. Another was given pantopon (% grain) hypodermically twenty 
annutes before delivery, and the remaining two received nembutal (IY 2 grains) 
orally one and two hours, respectively, before delivery. 

Eleven of these twenty-three premature labors were eared for by physicians 
in general practice, two by nonboard specialists in obstetrics, and the remaining 
ten by diplomates of the American Board of Obstetrics and Gynecology, three 
cases being the largest number cared for by any one physician. Fifteen of 
the mothers were multiparas, one having had eight previous term pregnancies. 
The past obstetric history on one Ls not known, and two were essential primip- 
aras, i.e., had had one or more previous abortions. The remaining five were 
primigravidas, one of these an elderly primipara. The age range of the mothers 
coincided with the usual variations on an obstetric service, the youngest being 
19 years of age and oldest 41 years, both primigravidas. 
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Table I. Data ox 2.3 Prematures for Premature Survival Index 
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torium 

20 

32% 

38 

14.25 

10 

9 

20.7 

Spontaneous 

Living 



21 

32 

39 

10.25 

10.75 

9 

21.4 

Cesarean .section 

Living 


22 

28 

41 

1.5.25 

10.25 

9.5 

20.8 

.Spontaneous 

4% liours 

None 

23 

27 

40 

10.25 

10.5 

8,5 

20.5 

Breech extraction 

4 hours 

Prematurity 


*Not included in final analysis — see text. 


Eight of tlie.se twenty-three pregnancie.s and labons had no knotni complica- 
tions. In nine of the remaining fifteen tJierc was premature spontaneous rup- 
ture of tlie membranes. There were only three toxemias of pregnancy, namely, 
two with severe pre-eclampsia, and the other with pre-eclampsia superadded to 
artei’iosclerosis. Still another presented p3'elo-ncphritis which .she had had in her 
onlj’’ other pregnancy and one had a moderatel}' severe hj’-pochromic microcj'tic 
anemia, while the twenty-third delivered a badl.y macerated twin. 

For purposes of arriving at a premature survival index, six of the above 
cases are eliminated from the final analj^sis since, for various reasons given 
herewith, the corre.sponding premature infants were not or are assumed not to 
have been delivered in good condition. 

' Case 1. — A 31^/^ weeks’ gestation delivered by cesarean .section under 
.spinal novocain anesfhesia at another ho.spital and transported by automobile 
to the St. Joseph’s i\Iaternity premature nunserv. 

Case 7. — 28^/. weeks’ gestation from a multigravida (three previou.s 
abortions) who had ob^dous premature separation of the nomiall.r implanted 
placenta. There was no autop.s,y, but the clinical }mpre,ssion of the eairse of 
neonatal death after six hours was cerebral edema and bilateral atelectasis. 
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Case 12. — A 30^ weeks’ gestation delivered spontaneously in bed one hour 
after a hypodermic of deineral and hyosine, and which had partial amputation 
(?) of two fingers allowing the speculation, in the absence of an autopsy, of the 
presence of internal anomalies. 

Case 17. — A 29%-weelvs’ gestation in^a primigravida ^vith a long history of 
infertility and until a diagnosis of severe pre-eclampsia superadded to hjTJer- 
tensive vascular disease, delivered by cesarean section after weeks of palliation. 
Autopsy revealed only prematurity. 

Case 18. — A 31^^ weeks’ gestation in a multipara unth an apparently 
normal pregnancy, but delivered by breech extraction under cyclopropane and 
ether anesthesia. Autopsy showed atelectasis and periportal infiltration. 

-Case 19. — A 301/2 weeks’ gestation in a secundipara whose pregnancy, is 
said to have been normal, and who was delivered spontaneously with episiotomy 
under cyclopropane anesthesia one hour after demeral-hyosine analgesia. 
Atelectasis, torn falx cerebri, and tentorium cerelmlli, as well as adrenal hem- 
orrhage, were discovered at postmortem examination of this premature. 

In Table II, the seventeen premature infants included in the final anal3’’sis 
are listed in ascending order of value of the premature survival index. Three 
factors of this index, namely, gestational weeks, birth weight, and crown-heel 
length, are included along with survival of each infant. Obviousl}^ the series 
IS too small to 'allow deduction of permanent conclusions. However, some few 
suggestions are worthy’- of comment. For example, all premature infants witli 
an index of at least 21.0 were raised, whereas onlj^- 50 per cent of those with a 
smaller index survdved. The upper braek-et includes gestations which are pre- 
sumed to have been carried for 28 to 33^ weeks, and premature infants with 
birth weights ranging from 39 ounces (2.4 pounds) to 60.5 ounces (3.8 pounds). 
Of particular interest in this table is the absence of correlation iDetween gesta- 
tional period, birth weight, and total length of the infants. An outstanding 
example of this is seen in Case 5 where the gestational period is said to have been 
only 291A weeks, whereas the infant was the heaviest and the longest in the 
senes, these latter two factors helping to produce the largest index. In this 
connection, it should be pointed out that the mother menstruated regularly 
every twenty-eight days, and that she first perceived fetal movements at a time 
"hich would tend to confirm the accuracy’- of imr menstrual history. In the 
iower index bracket is found Case 20 wlrich presented the shortest and one of 
Ihe lighest infants which is believed to have been one of the longest retained in 
utero in this series. 

It is these apparent inconsistencies in one or more of the commonly em- 
plojmd criteria of prematurity which we believe will be overcome b^' the use of 
a sizeable number of factors such as offered bj* our five-point premature suiwival 
index. We believe that after further experience we will be able to saj^ that 
every premature infarrt born alive in good conditiorr with arr index of at least 
twenty-one should be reared. Verj' probabty experierree ivill show that this 
figure should be smaller. We hasten to saj" that we do not consider premature 
infants below anj' arbitrarily chosen figure for one or nrore factors as hopele.ss 
cases. No matter how small the liveborn product of conception, it is given 
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Table II. Peematukes Listed xn Ascending Oedeb ox’ 'Value op Peematuee Suevival 

Index; Tiieee Factoes ox’ Index Included 


CASE NO. 

INDEX 

GESTATION 

(WEEKS) 

WEIGHT 

(OUNCES) 

CEOWN-IIEEL 

LENGTH 

(inches) 

TIME 

SUEVWED 

11 

19.2 

27 

35.5 

14.8 

39 hour.9 

3 

19.4 

28/2 

35.5 

14.4 

Living 

15 

19.8 

28 y> 

36.0 

15.25 

Living 

6 

20.4 

28 

36.0 

15.0 

Living 

23 

20.5 

27 

40.0 

16.25 

4 hours 

10 

20.7 

28 

41.0 

15.0 

11 hours 

20 

20.7 

32% 

38.0 

14.25 

Living 

22 

20.8 

28 

41.0 

15.25 

4% liours 

' 14 

21.0 

28 

42.0 

15.5 

Living 

21 

21.4 

32 

39.0 

16.25 

Living 

8 

21.7 

29/. 

43.0 

16.0 

Living 

9 

23.1 

29% 

49.0 

15.5 

Living 

4 

23.3 

29/, ' 

.51.0 

16.0 

Living 

13 

23.3 

30% 

48.0 

17.0 

Living 

16 

24.6 

32/a 

52.5 

16.5 

Living 

2 

25.6 

33/2 

57.0 

1.5.6 

Living 

5 

25.7 

29% - 

60.5 

16.5 

Living 


every opportunity to live that expert pediatric care can afford. As seen in 
Table II, some of the smallest infants can be reared, and it seems impo.ssible to 
predict from ■weight exactly which ones Avill survive. 

Our aim is to continue with this problem until we obtain a large series 
from which positive conclusions can be drawn. We should be able eventually 
to say that every premature infant above a certain level should be reared. 
Furthermore, it should be pos.sible to determine probable survival rates for each 
group below this level. Such predictions should be possible in the absence of 
congenital anomalie.s, obstetric accidents, individual maternal variations, ma- 
ternal diseases, etc. Similar curves have been produced for .some of the com- 
monly used individual factors, but we are convinced tliat a five-point index will 
produce a much more accurate picture, a more composite .spot graph, than pro- 
duced from anj’- single factor. 

What has been said up to this point is almost strictly in the realm of pedi- 
atrics. The obstetrician is interested in this problem primarily from the point 
of having a concise, reasonably accurate graph from which he may determine 
the chance of suiwival of a prematurely born child. Most of these premature 
labors will be unavoidable in that labor cannot be stopped even with hea'vy seda- 
tion in their earliest phases. However, occasional!}'- he will have charge of a 
maternal disease which is detrimental to mother and/or child, and he is anxious 
to know the probability of .survival of the child if labor is induced. 

We are of the considered opinion that the obstetrician’s inteic.st in prema- 
ture labor must be much deeper than these academic statistical probabilities. 
That the mortality rate for prematurely born children has fallen markedly m 
the past decade is too avcU known to require elaboration. It i.s perhaps not as 
well knovn, or as freely admitted, that practically all this credit, in general, 
must go to the pediatrician, not the obstetrician. The modern, well-equipped, 
wed-staffed premature nursery has apparently almost reached its irreducible 
premature mortality rate. Beyond a shadow of a doubt, such a nursery could 
make an even better sho-vvdng if it were provided with better material. We 
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do not now have reference to material equipment, hut to the quality of the 
premature infant delivered to that nursery. Obviously, not every prematurely 
born child is alive and in good conditiorr when presented to this milieu for 
which its respiratory and gastrointestinal tracts in particular are not equipped. 
Certainly, the accoucheur cannot be blamed for a congenital anomaly irreom- 
patible with life 'nor for a breech position rvhich is far less compatible with 
life for the premature infarrt than airy vei*tex position. On the other hand, 
one does not have to dig deeper than the records of the current series to find 
suggestions for improving the quality of the newborn premature , infant. 

It has often been said that the most important phases of obstetric attention 
are pre- and postnatal care and that anybod}’' can deliver the child. We cannot 
deny that the actual deliver}’- is too often dramatized far beyond its true im- 
portance. Most parturients will deliver themselves spontaneously and safely 
within limits rvith major interference not often imperative when dealing Avith 
term or near term pregnancies. This is far from true Avhen the case is one of 
premature labor. To be sure, proper prenatal care is the sine qua non of 
prophylactic treatment of premature labor. But there are ferv phases of ob- 
stetric care AAdiieh require greater skill in plotting and greater determination 
in carrying out the course than does the management of premature labor and 
of premature delivery if the obstetrician is going to play a part in reducing 
the premature mortality rate. 

The conduct of premature labor and delivery call for ferv and for rather 
simple priilciples. These are primarily correerned wdth the avoidance of drugs 
Avhich Avill interfere Avith the initiation and continuation of respirations in the 
newly horn premature infant and AAOth protection of the excessivelj'- malleable 
fetal head. Fcav object to the use of even heavy sedation in the event of threat- 
ened premature labor or possibly eAmn in apparent very earty premature labor. 
Analgesics are all respiratoiy depressants and must be avoided after the onset 
of true labor in the period of prematurity lest resuscitation be required at de- 
liATry or stimulation necessary thereafter. Exactly the same must be said for 
inhalation anesthetics. The latter are unnecessary since local and regional 
anesthetics are admirable substitutes. We have found no mothers .unAvilling 
to tolerate premature labor AAdthout analgesia and Avithout inhalation anesthesia 
if the problems are properly presented. Each has been Avilling to accept Avhat- 
over pain may be required to afford her anticipated premature infant the best 
possible chance of survival. We should interject here that the pediatrician 
hiids greatest satisfaction, Avhen dealing Avith premature infants, in receiving 
those AA’liose respirations haA’e not been hampered. 

One of the best means of protecting the i^remature infant’s excessively 
malleable head is to preserve the integrity of the fetal membranes as long as 
possible, even through the second stage of labor. This is frequently impossible 
for premature labor is often initiated by spontaneous premature rupture of the 
membranes, this event having occurred in nine of the 23 eases in this series. 
Finally, if one is dealing Avith a more or less rigid loAver birth canal or perineum, 
the use of Ioav forceps properly applied and/or episiotomy is considered good 
obstetrics designed to protect the fetal head- from molding be 5 mnd its safe 
limits. Iia this connection, it might be pointed out again that in case 19 of the 
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current series a fetus of a 80i/^ weeks’ gestation was delivered spontaneously 
with episiotomy, after an eight-hour labor, the premature infant succumbing, 
after sixteen hours, to extensive intracranial damage. 

The premature infant needs all the blood that it can bring with it into its 
new environment. Microcytic hypochromic anemia is common in the pi-ema- 
ture infant because of the low storage of iron and its decreased ability to 
metabolize iron. For this reason, it is ideal to delay clamping and cutting of 
the umbilical cord until the cessation of pulsations in its vessels. 

Finally, the pediatrician has been impressed with the advantage of the use 
of chemotherapj’’ in the newly born premature infant for he frequently, if 
not routinely, employs penicillin prophylactically even in the absence of any 
evidence of aiitenatal or intrapartum maternal infection. Eecent bacteriological 
studies of the oronasal cavities of newborn infants” suggest the routine use of 
chemotherapy in all premature laboi-s, certainly in all with ruptured membranes. 

With these facts in mind, it appears that there is no obstetric-pediatric 
problem wliieh requires closer cooperation between representatives of these two 
branches of medicine than docs that of premature lal)or. Certainly, this is true 
if the obstetrician is going to plaj'- his rightful role in reducing the premature 
mortality rate to an irreducible level. 


Conclusions 


1. The absence of a universally acceptable standard for what constitutes 
a premature infant is deprecated. 

2. Basic definitions for prematiirity and for abortion are reiterated. 

3. Various individual criteria for the diagnosis of prematurit}’’ are reviewed 
and reasons given for their inaccuracies when employed separately. 

4. A five-point premature survival index is offered as a means of overcoming 
inaccuracies in individual criteria. 

5. Application of this composite index to tweiaty-three premature newborns 
is presented. 

6. Suggestions for the obstetrician’s contribution in reducing the prema- 
ture infant mortality rate are given. These include: avoidance of analgesia 
after the onset of true labor in the period of prematurity, the use of local or 
regional anesthesia for premature delivery, preservation of the integrity of the 
fetal membranes through the second stage of labor, maintenance of maternal- 
fetal circulation as long as possible, and the prophjdactie use of chemotherapy 
in premature labor. 
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LATE DYSTOCIA TREATED BY THE NORTON EXTRAPERITONEAL 

CESAREAN SECTION 

William Levine, M.D., F.A.C.S., and Samuel Weiner, M.D., 

Brooklyn, N. Y. 

(From the Department of Ohstetrics and Gynecology, Betli-El Hospital) 

D ystocia recognized late in labor or after failure of attempted vaginal 
delivery poses tlie problem of a safe termination. Transperitoneal cesarean 
section at this stage is hazardous becansh it is accompanied by a high maternal 
mortality from peritonitis.^ Traumatic vaginal delivery Avith or without fetal 
destructive operations,^ even in mnltiparas, has proved disastrous to the fetus, 
and caused a high maternal mortality.^ 

Dieclonann^ prefers cesarean hysterectomy, despite -its high maternal mor- 
tality (1 to 14 per cent), in all such “neglected” cases instead of extra- 
peritoneal cesarean section. He claims that frequent peritoneal tears incurred 
during the latter operation defeat the purpose of the extrap eritoneal route. On 
the other hand, Cosgrove and Waters® maintain, and quote others that hold like- 
wise, that small peritoneal tears sustained during the extraperitoneal operation 
repaiind before incising the uterus do not contribute to increased maternal 
morbidity or mortality. 

■There are two generally accepted methods of extraperitoneal approach to 
the lower uterine segment. They are the Physick-frank-Selllieim supravesical 
approach elaborated by Waters®’ " and Ricci,® and the Latzko® paravesical ap-. 
proach advocated by Burns.^® Norton^^ more recentlj’- described a paravesical 
extraperitoneal cesarean section which simplifies and facilitates the operative 
technique. ^ Its most outstanding feature is its performance bj’' blunt dissection 
of the fascial investments of the bladder, thus reducing to a minimum injuries to 
that organ. It also proAudes for blunt partial separation of the peritoneal folds 
Irom the uterus and bladder, and eliminates frequent peritoneal injuries. 

We folloAved the technique outlined by Norton^’^ in the treatment of 
dystocia late in labor, and briefly stated it is as folloAVS : 

1. The bladder is distended AAdth ' about 200 c.c. of tinted fluid. Under 
li'tytional spinal anesthesia a left paramedian incision is made through the 
Sian and suptyficial fascia. The upper point of the incision is tAvo centimeters 
miove the visibly distended bladder, and the loAA’er point at the pubic tubercle, 
j-he left anterior rectus sheath is incised and the left rectus muscle is detached 
trom the midline. 

f +1 paraA’esical space is exposed by upAvard and outAvard retraction 

.pt the left rectus muscle (Fig. 1). In this space a layer of “chicken yelloAv fat” 
is identified. Blunt dissection of the anterior fascial investments of the bladder 
U.e., transA’ei’salis fascia and anterior A^esical fascia) is begun at this point. The 
detached fascia is incised doAAUiward and to the right (Fig. 2) ; the starting 
1 procedure is at the junction of the upper and middle third of the 

ctt border of the distended bladder, where usually the deep epigastric vessels 
enter the left rectus muscle (Fig. 1). This detail is important in order to 
Piei’ent injury to the anterior fold of peritoneum above, if the dissection is 
j ®Sdn higher, or to the A’esical trigone and ureter, if the separation is commenced 
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Fig. 1. — ^Exposure of the left paravesical space. A, deep epigastric ves.sls; S, distended Mad- 
der; Oj chicken yellow fat; .5, left rectus fascia; li, left rectus muscle. 



Fig, 2. — Detachment and incision of the Iransvensalis and anterior vesical fasclaa C, 
chicken yellow fat; S, left rectus fascia; R, left rectus muscle; F, transvcrsalis and anterioi 
vesica! fasciae, bluntly detached and Incised downwards and to the right. 




t'ig. 3.— Herniation of the bladder through the 
of transversalis and anterior vesical tasciae 


ut fasciae. distended Wafer : 
g left rectus fascia, leii 



jy nnrtially emptied bladdei . 
I'iB. 4. — Exposure of the retrovesical ^‘angriar ^.a^^'^^gj-salis and antwior ^|sica a-^ 

left rectus fascia ; R, left rectus muscle , ^aci^ea ir pgj-itoneal tWd , ,,inp u the 

ae; P,. posterior peritoneal fold; . location of antenoi incised exposing o, xic 

iangular area in xvhich I, the retrovesical, and periuteinix. 
wer uterine segment. 
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3. With the bladder freed of its fasciae anteriorly permitting its herniation 
(Pig. 3) in its midportion and pai'tially emptied of fluid, it is detached pos- 
teriorly by blunt dissection in the left paravesical space from the lower uterine 
segment sufficiently to expose a triangular area (Pig. 4) . This triangular area is 
formed by the left ]'eetus muscle laterally, the left margiii of the partially 
distended bladder medially, and the posterior peritoneal fold above. 

4. A small transverse incision is made in the floor of this triangle (Pig. 4) 
about two 'centimeters below the vi.sible posterior peritoneal fold through the 
retrovesical and periuterine fascial laj'-ers. This incision is enlarged by the in- 
sertion of retractors and further expanded by blunt dissection to permit detach- 
ment of the peritoneum and bladder from the lower uterine segment (Pig. 5). 
During this procedure the bladder is graduallj^ emptied of its fluid and pulled 
to the right and downward, being protected from iii.iury by the posterior fascial 
sheaths. The posterior peritoneal fold is pulled upward and likewise protected 
from tearing by the same fascial sheaths (Pig. 5). 

5. The exposed lower uterine .segment is then inci.sed cither transversely 
in a semilunar fa.shion or lo 2 igitudinall 3 '- (Pig. 6). 

6. After deliveiy of the fetus and placenta, oxjdocics are administered. The 
uterus is closed with two layers of chromic sutures (Pig. 7), and all bleeding 
points are carefully controlled. 

7. The peritoneum is in.speeted for perforation ly permitting the patient 
to cough or strain. The integrity of the bladder is tested ly refilling it with 
tinted fluid, and it is allowed to return to its original site. Pinally, a cigarette 
drain is inserted between the bladder and the uterine incision (Pig. 7). 

8. The muscle, anterior rectus .sheath, superficial fascia, and skin are closed 
in layers with the drain emerging from the lower angle of the wound (Pig. 7). 

We have performed this opei’ation and followed the above technique in 
thirty-five eases (Table I). All the operations were done in instances where 
prolonged labor, many hours of ru])tured membrane, frequent vaginal exam- 
inations, and intrapartum morbidity made the patients potentially and/or 
actually infected. However, we have also included in this series three patients 
who required abdominal delivery, but were not infected. The latter were done 
electively by the extraperitoneal technique to familiarize ourselves with the .steps 
outlined above. 

Table I reveals that extj’aperitoneal cesarean section was indicated in fifteen 
cases because of fetopelvic disproportion reeogjiized late in labor. All of these 
patients were considered to have had ample and/or borderline pelvic measure- 
ments as evaluated by pelvic mensuration willi calipei's, clinical appraisal of the 
pelvis, and Hillis test. Antepai'tum x-ray i)elvimeti'.v of one patient disclo.sed 
an ample pelvis with no disproportion, and of two others noth borderline 
measurements. Intrapartum x-ray pelvimetry exhibited one patient with an 
ample pelvis, one with a borderline pelvLs, and tlirec with absolute fetopelvic 
disproportion. In the remaining .seven cases no x-ray pelvic studies were under- 
taken either antepartum or intrapartum. In all of these instances adequate tests 
of labor with unsatisfactory progress convinced us that pelvic deliveiy would 
produce poor results, and abdominal operation was decided upon. 

In seven eases the operation was done for apparent cervical dystocia. In 
all, the pelvis was considered ample by clinical appraisal ; two had antepartum 
and one intrapartum x-ray pelvimetry to confirm pelvic adequacy. Strong 
labor with lack of progress in softening -and dilating the cervix, despite engage- 
ment of the presenting part convinced us that the cervix was unyielding. Tliese 
patients were in labor from eighteen to forty-seven liours with ruptured mem- 
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Pig. 1. — Kidney tlsssuc obtained by biop.sy three diiy.s postpartum from rat No. 4. Note 
tlio titlckcning of the walls of the two arterioles and the reduction of their lumen.?. The outer 
circumference of (lie larger arteriole measured four micron.?. 

Pig. 2. — Kidney ti.c.suo obt.ained by biop.sy three days po.«tpartum of a control litter mate 
of r.al No. 4 which had no prevlou.s treatment of placenta] .«usi)en.?ion. Note the normal thlck- 
nc.ss of the wall of the arteriole. The outer circumference of thi.s atteriole al.so me.'isured 
four microns. 
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many hours - of watchful expectancy collection did not occur. There were 
two brow pre.sentations, one of which wa.s in labor .sixty-one hour.s with rup- 
tured membranes for a .similar length of time. Tlie other brow presentation 
was forty-eight hours in labor with ruptured, membranes occurring at the onset 
of labor. Both of these patients had reached 4 cm. dilatation, the presenting 
part was not eompletelj’’ engaged; one patient had an intrapartum temperature 
of 101.6° F. (Case 34, Table I). There was one case of transverse presentation 
(EScA, Case 31, Talde I) in whicli the membranes were ruptured for eighteen 
hours and no lalior had ensued. One patient had compound presentation (head 
and hand) discovered at operation. This was a multipai-a with unengaged 
vertex after thirty-three hours of ruptured membranes, nine hours of .strong 
labor, and no progress in cervical dilatation above 3 cm. This patient previ- 
ou.sl}’’ had a breech delivery vdth difficulty of the aftercoming head. Although 
x-ray pelvimetiy revealed pelvic adequac,y, operation wa.s decided upon when 
no descent of the presenting part occurred, despite nine hour.s of strong labor. 

Failure of forceps ^vith intrapartum fetal death (Case 3-5, Table I) which 
occurred during attempted vaginal delivery led us to tei’minate labor by extra- 
peritoneal cesarean section rather than by a fetal destruetive operation. This 
was a primipara who, after sixteen hours of labor and tivo hours of ruptured 
membranes, became, fully dilated Avith tlie presenting part below the spines. 
After restoring this patient and putting her in good condition for surgery, she 
Avas delwered by the extraperitoneal route AAuth a satisfactory maternal result. 

The bladder Avas injured tAvice, or in 5.7 per cent of the ea.ses. The rent 
AA^as repaired immediatety. The bladder AA'as kept continuously empty and dry 
by suction AAuth a retention catheter and a Stedman^^ pump for seven days 
postoperatively. Healing AA^as complete after that time, and Avoiding Avas 
spontaneous. No urinary fistulae re.sulted. 

The peritoneum AA^as accidentally opened there time.s, or in 8.5 per cent 
of the series. This AA'as closed Avith a simple ligature tie AA'ithout .suturing the 
peritoneal tear before the uterine cavity aa'os opened. These injuries occurred 
only early in our experience AAuth this operation. 

The uterine caAdty Avas entered in nineteen instances by a longitudinal 
incision and by a semilunar transA^ense incision in sixteen instances. The choice 
of the incision remains AAuth the operator, depending upon conditions prevailing 
at the time of operation. There is le.ss bleeding Avhen the transA'^erse semilunar 
incision is u.sed, and there is less chance of injuzy to the peritoneal fold as a 
re,sult of traction upAvard to permit an adequate longitudinal incision. In some 
instances the longitudinal incision is absolutely nece.s.sary. This is especially 
true AAffien a constriction ring exi.sts as in Case 29, Table I. Incising parallel 
to a constriction ring as in tran.sAmr.se semilunar ineisioji makes for great 
difficulty in delivering the fetus. 

There Avere three .stillbirths in this .seises. One AA'as a knoAvn fetal death 
jirior to operation after failure of forcep.s. In one, the fetal heart .sounds Avere 
sloAV (80 per minute) before operation after prolonged labor in a ease of 
absolute fetopelvic di.sproportion diseoA'ered late in labor. The thii-d stillbirth 
occurred in a patient AAuth pre-eclampsia AA'here the membranes AA-ere ruptured 
for forty-one hour.s AASth long labor, intrapartum elcA'ated temperature, and 
tliiek meconium .shoAving prior to operation. Upon deii\mry, the heart sounds 
Avere present but sIoaa^, and re.spirations could not be initiated. Those that sur- 
vived AAmighed betAAmen 2,013 Cm. and 4,366 Om. The aAmrage AA'as 3,020 Gm. 

PostoperatiAm morbidity occurred in six patients, a rate of 17.1 per cent. 
Four patients Avere morbid for Iaa-o days, one for four days, and one for fiA'e 
days; the remainder, or tAventy-nine patients, AA-ere afebrile during their po.st- 
partum stay in the ho.spital. 
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branes for that many or even more hours (maximum fifty-four hours) . Three 
patients (Cases 19, 21, and 23, Table I) had elevated intrapartum temperatures. 
The other four patients were considered infected because of numerous rectal 
and vaginal examinations or vaginal manipulations. In Case 20 membranes 
were ruptured artificially, and in Case 22 labor was induced for pre-eclampsia 
by insertion of catheters. Although sedation was used in most cases to prevent 
maternal exhaustion, the return of forceful labor pains made no appreciable 
progress in cervical dilatation. In alt these cases the cervix remained thick and 
rigid, and in no case did it dilate beyond 5 cm. In one patient (Case 25) the 
maximum cervical dilatation obtained was 3 cm., despite thirty-six hours of 
strong labor and ruptured membranes for thirty-five hours. This patient 
was a multipara who had a previous uterine suspension and trachelorrhaphy. 



U J-T'Dtenne closure, testing' integrity of bladder, peritoneum and insertion of drain, 

cal in t'wo layers ; B, refilled bladder ; P, Transversalis and anterior vesi- 

terin^f 1 rectus fascia ; R, left rectus muscle ; Pi, posterior peritoneal fold ; Fi, an- 

or peritoneal fold ; I, retrovesical and periuterine fasciae ; D, cigarette drain. 


There were five instances of uterine inertia. Four of these patients were 
considered to have no fetopelvic disproportion liy clinical means and pelvic 
iAcnsuration done ante partum. In the fifth patient fetoiielvic adequacy was 
assured by x-ray pelvimetry. Labor lasted from twenty-eight hours to one 
liundred sixty hours, and the membranes were ruptured twenty-six hours to 
one liundred sixty hours. In all these cases dilatation of the ceindx reached 
D'oin 2 to 7 rai. In three cases the presenting part was not completely engaged, 
and in two instances the presenting part was at the ischial spines at the time 
01 operation. Two of the patients (Table I, Cases .28, 30) had elevated intra- 
partim temperatures, and the other three were regarded as potentially infected. 

In four cases operation was done for malposition. These were expected 
lo correct themselves spontaneously with continued labor and time. After 



ADENOCARCINOMA ARISING IN AN ENDOMETRIAL CYST OF 

THE OVARY 


Arthur Miller, M.D., David M. Grayzel, M.D., Morthier Schifeek, M.D., and 
Philip Rosenblatt, M.D., Brooklyn, N. Y. 

(From the Departments of Faihology and Gynecology, Jcvnsh Hospital of liroolclyn) 

A DENOCARCINOj\![A arising in an endometrial cyst of the ovary is an un- 
nsually rare gynecologic finding. Sampson^“ originally reported this con- 
dition more than twenty-two yeai-s ago, but to our knowledge only one other 
similar case has appeared in the literature. 

Since the incidence of endometriosis is high (26 to 43 per cent),®’®’’“ it 
would seem that carcinomatous change .should be found more frequently. »Such 
neoplasia has been reported in endometrial cysts of the Fallopian tube, the 
serosal surface of the uterus,^’ and from endometriomas in the rectovaginal 
septum.^”’ Indeed one of us (D.M.G.)'^ has seen carcinoma arising in an adeno- 
myoma of the utenis. 

Sampson’s*'^ unique case of eai'cinoma arising from a benign cyst of the 
ovaiy was not associated witli malignanej’- in the uterus or Fallopian tubes. He 
postulated rigid criteria for the proof of the endometnal origin of such a 
tumor. These were: (1) the coexistence of benign and malignant ti,ssue in the 
same ovary which have the same histologic relationship to each other as in car- 
cinoma of the body of the uterus; (2) the carcinoma mu.st actually he seen 
arising in this tissue, and not invading it from some other source; (3) additional 
.supportive evidence includes the attendance of ti.ssue resembling endometrial 
stroma about characteristic epithelial glands and the finding of old hemorhage 
rather than fresh, .since the latter can be the result of trauma accruing from 
surgical manipulation. These criteria are difficult to meet, since the carcinoma 
arising in benign ectopic endometrial tis.sue usually obscures and replaces it 
completely, thus hiding evidence of its origin. It is interesting to note that 
Novak and GoodalP^ accepted only one of Sampson’s four purported cases of 
carcinoma arising from pre-existing endometrioma of the ovary. The,v thought 
that in the other three ca.ses the malignancy mo.st probably arose from eystad- 
enomata present in the ovary, Teilum^’^ recently described another case of 
adenocarcinoma arising in an endometrial cyst of the ovarjL 

In this connection. Graves^ suggested that some papillary cystadenomata of 
the ovaiy are in reality malignant endometriomata growing from abei’rant im- 
plants of uterine mucosa. However, he offered no supportive evidence for this 
a.ssumption, Prank^ and Meyer^ are not convinced of such malignant trams- 
formations. Novak^^ has pointed out the similarity between some serous papil- 
laiy cystadenoearcinomas to adenocarcinoma of the endometrium. He felt that 
this might be evidence in favor of Samp.son’s theoiy, but that it probably be- 
fitted only a small proportion of ovarian malignancies. Taylor*'^ also agreed 
with the theoiy of origin of ovarian carcinoma from endometrial growths in the 
ovary which are similar to uterine mucosa. He was not certain, however, 
whether the endometrial giwvths represented transplanted uterine mucosal 
ti,ssue or germinal epithelium, since both are clo.sely akin and originate from 
celomic epithelium. Consequently he made no distinction bertveen “endo- 
metrial carcinoma” and “geiminal epithelium carcinoma” of the ovary. Norns 
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Four patients had postoperative complications; two had excessive wound 
drainage, one had marked alDdominal distention, and one had massive pulmonary 
embolism which occurred eight hours postoperative and proved fatal. 

Summary 

1. Employment of transperitoneal cesarean section in the treatment of late 
dystocia results in a high maternal mortality due to peritonitis. Vaginal de- 
livery with or without fetal destructive operations, to avoid the above results, 
proves disastrous to the fetus and produces severe maternal trauma and even 
death. Cesarean-hj^sterectomy is a formidable shocking procedure late in labor, 

and also contributes to a high maternal mortality. 

2. A knowledge of the extraperitoneal approach for abdominal delivery 
should be in the armamentarium of every obstetric surgeon. Its application in 
late dystocia is. a conservative and safe method of termination of labor. The 
, Norton paravesical extraperitoneal approach, in our hands, has proved easy to 

master. Its outstanding advantage is that it is performed entirely by Ijlunt dis- 
section. Very early in our experience we injured the peritoneum three times 
and the bladder twice. There have been no injuries to either structure since. 

3. The Norton technique was emploj’-ed electively in three patients to 
better familiarize ourselves with the landmarks and steps of the operation. It 
was indicated in fifteen cases for fetopelvic disproportion, in seven patients 
for cervical dystocia, in five instances, for uterine inertia, in four cases for mal- 
position and malpresentation, and once in a ease of failed forceps. 

4. There were tliree stillbirths. One wms a knowui intrauterine death result- 
ing from failed forceps. The others showed fetal embarrassment prior to com- 
mencement of tlie operation. The average weiglit of tlie babies delivered was 
3,020 Gm. 

5. The postoperative course was usually smooth. The incidence of 
morbidity was low. One maternal death occurred eight hours after operation 
from massive pulmonary embolism. 

We are thankful to Doctors Graves, Siegler, and Weitzman for permission to include the 
g®®®.t°P®rated upon at the Harbor, Coney Island, Madison Park, and Brooklyn Womens 
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Pig. 2. — Section of cyst 'wall beneath epithelial layer shown in Fig. 1 showing endotnetriuni- 

like stroma (Hematoxylin-eosin, XSOO). 
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■and Vogt^” believe the prognosis more favorable in malignant degeneration of a 
benign cyst than in primary malignant tumors of the ovary. 

Recently malignancies other tlian adenocarcinoma have been reported aris- 
ing from benign endometrial cysts of the ovary. 

McOuUough, Fronts and Falk'^ described an epidermoid carcinoma arising 
from an endometrioma of the ovary. Knzma® reported two cases of ovarian 
adenoacanthoma developing in association with endometriosis of the ovary, but 
in only one of his cases is the evidence indisputable. TuthilR® described a most 
nnusual carcinosarcoma arising from an endometrioma of the ovary. The diag- 
nosis was based on the presence of endometrial glands and stroma in the cyst 
wall showing eaiij’’ malignant changes and resembling carcinoma of the uterine 
mucosa. 

Our interest in this subject was stimulated by the unusual case described be- 
low. The diagnosis of adenocarcinoma arising from a previous benign endo- 
metrial implant in the ovary was arrived at only after extended study. All 
of Sampson’s postulates were met including the subsidiary findings of old hem- 
orrhage in the cyst wall. Thus, this case represents the third example of adeno- 
carcinomatous transformation in a benign endometrial cyst of the ovary to be 
reported. 

Case Report 

The patient was a 42-year-old white female first seen on Feb. 13, 1947, 
with an asymptomatic mass in the abdomen. 

Catamenia began at 13 years of age, recurred every twenty-eight days, wdth 
a three- to five-day flow. The last menstrual period was on Feb, 2, 1947. The 
patient was a gravida ii, para ii, with two full-term pregnancies, normal in 
character. 

The past history revealed an essential hypertension and the removal of an 
ovarian cyst seventeen years previously, in another hospital. The nature of the 
cyst could not be determined, since the record had been destroyed. 

Physical examination revealed a well-developed, \veU-nourished female with 
O' blood pressure of 190/105. The abdomen showed an old -well-healed midline 
scar. Pelvic examination revealed a parous scarred introitus. The cervix was 
lacerated and hypertrophied. The uterus was anterior to a large cystic mass 
which was fixed, nontender, and extended three fingerbreadths above the um- 
billicus. 

The patient was admitted to the Jewish Hospital of Brooklyn for surgery 
on Feb. 16, 1947. Laboratory work-up revealed no unusual findings in the 
uripe or blood. 

At operation, through a midline suprapubic incision, a large cj’^st the size 
cf a sixteen weeks’ gestation was found in the right lower al^domen arising 
from the right ovary. It was posterior to the uterus and chocolate in color. 
Several loops of small bowel wmre adlierent to the cyst, and the latter was firmly 
adherent at its lower pole to the uterus. The adhesions were separated and a 
^pracervieal hysterectomy and right salpingo-oophorectomy -was performed. 
The left Fallopian tube and ovary were surgically absent. She made an un- 
eventful recovery, and was discharged on her t-umlfth postoperative day. 

The patient was seen twm weeks later, and her pelvis presented no masses 
other than a free cervical stump. 

Pathological Findings. — Gross: The surgical specimen consisted of a mis- 
shapen uterus which had been amputated above the ceiwix. It measured 
I’ouglily 10 by 7.5 by 5 cm. There were two subserous leiomyomas -which 
measured up to 1.2 cm. in greatest diameter. The uterine cavity was 6.8 cm. 
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in lengtli, and it contained a soft polyp 2 cm. in length -w^liieh -wa.s attached by 
a narro-\v pedicle; tlie ti]) was hemorrhagic. I’he endometrium was gray and 
clearly demarcated from the myometrium. The latter measured up to 2,1 cm. 
in thickne.ss, and was moderately firm in consistency. Tiny lumina could 
be seen in the cut surfaces. 

Accompanying this was an open cyst with an attached Fallopian tube. 
The cystic mass was said to be the right ovary, aiid it measured 21.3 by 11.5 
cm. Its wall was gray or hemorrhagic in places, and measured up to 0.6 cm. 
in thickness. Lining the inner surface of the cyst was viscid dark bro^vn ma- 
tei’ial as -vvell as soft, friable, yellow-red ti.ssue. No. normal ovarian tissue could 
be identified. The Fallopian tube did not appear unirsual. 

Microscopic: The section of the uterus showed the sinTace to be lined by 
slightly hyperplastic endometrium in the proliferative phase. Scattered 
throughout the myometrium were small i.slands of endometrial inclusions which 
were lined by well-preserved cylindrical cells, klost of these foci of adeno- 
myosis were accompanied by a good amount of endometrial stroma, although in 
some places glandular inclusions without stroma Avere seen. 

Section of the polyp showed it to be composed of endometrial glands .sup- 
ported by a delicate fibrous stroma. 

Section of the Fallopian tube .showed the irsual cori-u gated lining and mus- 
cular AA^all. No endometrial inclusions were found. 

Section of the cyst shoAved a thick fibrous Avail Avhich AA'as moderately vas- 
cularized. Scattered diffusely throughout AA^ere small and large mononuclear 
cells as AA^ell as occasional plasma cells. A feAv polymoi’phonuelear leucocytes 
Avere also seen. The inner lining AA’as di.sorganized in most places but frequently 
one could make out a thin layer of cylindrical cells Avhich resembled those lining 
the endometrium. These Avere throAAm into delicate corrugations and occasionally 
dipped doAvn into the .stroma in glandlike formation. The stroma here appeared 
denser and composed of thin .spindlc-.shaped cells, .similar to those appearing in 
the endometrium. Within the AA^all AA’cre also seen large macrophages contain- 
ing blood pigments as Avell as small extravasations of blood. 

Sections taken from the friable portion of the cyst shoAA’ed a necrotic 
stroma in AAdiich Avere masses of atypical cylindrical cells. The.se cells Avercs 
heaped up and hyperchromatic and the nuclei varied markedly in size and shape. 
Mitotic figures Avere present. Tumor cells extended into the lumen but did not 
break into the deeper layers of the cyst AA’all. The tumor cells often arranged 
themseh^es about lumina or along delicate .stalks in glandlike or papillaiy forma- 
tion. 

Summary 

1. The raritj" of adenocarcinoma arising in an endometrial cyst of the OAmry 
is noted. 

2. The literature and requirements for the pi’oof of an endometrial lesion 
of the oAmry undergoing malignant change are revieAved. 

3. A case pi’esenting all the criteiia for adenocarcinoma arising in an endo- 
metrial ej^st of the ovary has been described. 
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Fig. 3. — Spleen tl.s.sue obtained by biop.gy from rat No. 8. Note the great thickening 
of the wall of the arteriole. 

Fig. 4 . — Pancreas tissue obtained by biopsy from rat No. 2. Note the great thickening 
of the wall of the arteriole. 
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Addendum 

Since this manuscript urns submitted for publication, an additional report on this 
subject has been published. Emil Novak (J. Mount Sinai Hasp. 14: 529, 1947) describes 
one case of this type. 



THE IMMEDIATE POSTPARTUM PERIOD AS A 
FOURTH STAGE OF LABOR 


Cari. T. Javert, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 

College and the New Torlc Hospital) 

T he immediate postpartum period is defined as that interval after the ex- 
pression of the placenta unto complete reaction of the patient to the de- 
liver}'^, including a satisfactoiy contraction of the uterus Avithout excessive 
bleeding. It is difficult to state pi-eeisely when labor begins and when it ends. 
However, no significant puerperal changes occur until the patient has reacted 
to the deliA’-erjr. 

• The duration of the immediate postpartum period, liereafter also referred 
to as the fourth stage of labor, Avill Amry from the traditional hour in the aver- 
age normal patient to manj^ hours if abnormal eA^ents occur (see case re- 
ports) . 

Can the immediate postpartinn ))eriod be properly regarded as a stage 
of labor? It has distinct clinical anatomic, ph.ysiologie, and pathologic char- 
acteristics which are a denouement or anticlimax to the other three stages. 
The inclusion of this period in the definition of labor seems justifiable, although 
it is customary to consider it as the beginning of the puerperium. 

Some authors, including Busey, King, and JcAvett, have included this 
period in their definition of labor. They regarded labor as having ended Avhen 
the uterus became firmly contracted. DeLee included the earlj’’ regressive 
changes in the puerperium in his definition of labor. Stander states that the 
hour folloAving delivery is just as important as the actual third stage, and that 
these two periods are more dangerous to the mother than the other stages of 
labor. 

Modexm obstetric practice includes certain procedures after delwery that 
modifj'- the classical concept of labor. These practices Avere uncommon a hun- 
dred years ago when labor ended Avith delivery of the placenta. Toda}’, obstet- 
ric anesthesia permits the immediate repair of lacerations and episiotomies, after 
expression of the placenta. OxAdocics are giA’^en. On occasion, the uterus is 
explored and packed. These eA^ents take place in the delivei’y room as a part 
of the delivery and therefore of labor, and not of the puerperium. Puidhermore, 
as the delwery is preceded by an antepartum pei’iod of uterine contractions 
and ceiwical dilatation, so it is folloAved by an immediate po.stpartum period 
of uterine contraction and cervical regression before actual involution begins. 
For these reasons, as AA:ell as the ehai'aeteristics to be presented below, the imme- 
diate postpai’tum period easily comes within the definition of labor. 

The following ease reports Avere abstracted from the patients’ records with 
the permission of the attending obstetricians in each instance. They illustrate 
the concept of the immediate postpartum period as the fourth .stage of labor. 
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Case 1 —Mrs. S. S., No. 434572, was a 28-year-old primigra:vida who had 
an operative (low forceps) delivery at term (3,800 Gin. infant). Analgesia 
was given including nembutal, scopolamine, and demerol. The delivery was 
performed under nitrous oxide, oxygen, and ether anesthesia. The duration 
of the first stage of labor was sixteen hours ; the second stage lasted thirty-seven, 
minutes; and the third stage, ten minutes. The placenta separated by the Dun- 
can mechanism and was expressed from the vagina in the usual manner. The 
blood loss in the third stage was 400 c.c. Intramuscular pitiiitrin and ergotrate 
were given. After expression of the placenta, bleeding continued and ergotrate 
was given intravenously on three occasions. The uterus was also packed and 
a total of 4000 c.c. of blood was given. Oxj^gen was also administered.^ As a re- 
sult of these measures the patient rallied and was sent to her room eight hours 
after delivery. 

She regained partial consciousness. Ox 3 ’gen was continued, as 'well a.s 
pantopon, penicillin, and other measures. Nevertheless, the patient died twenty- 
seven hours and thirty-three minutes after completion of the third stage of 
labor. 

An autopsy was not obtained, but a postmortem exploration of the vagina 
and uterus revealed a small tear in the posterior fornix that communicated 
with the abdominal cavity. 

The -duration of the fourth stage in this case would be twenty-seven 
liours and thirty-three minutes. The i^atient never reacted eompletety to the 
delivery, and there was a pack in the uterus at the time of death, so that firm 
contraction was never observed. 

r 

Case 2. — ^j\'Irs. G. 6., No. 460184, was a 21-5’-ear-old primigravida, who was 
delivered spontaneously at term of a 3,650 Gm. infant. No analgesia was used 
in labor ; nitrous oxide, oxygen, and ether were administered for the deliver 3 ^ 
The duration of the first stage of labor was five hours; the second, two hours 
and two minutes; and the third stage, four minutes. 

The placenta was expressed in the Schultze mechanism, with a blood loss 
of 150 c.c. Routine pituitrin and ergotrate were given intramuscularly, and 
the fundus was held for one hour. Thereafter, the patient was returned to 
her room in good condition having reacted completety to the anesthetic. 

Four and one-half hours after delivery the patient passed some membranes 
and 250 e.e. of blood clots. A second dose of ergotrate was given. Seven hours 
after dehverj'’ an additional 800 c.c. in blood clots was expressed from the 
uterus, and thereafter the fundus remained firm, and no further bleeding 
occurred. A transfusion of 500 c.c. was given which was repeated in several 
days because the red count was still low. 

The duration of the fourth stage of labor in this patient %vas seven hours 
(and not one hour as originally recorded in the labor room), counting from 
the time the placenta was expressed until the uterus remained firm with no 
excessive bleeding. 

Case 3. ^Mrs. A. D., No. 281078, para i, gravida ii, was delivered spon- 
taneouslj’- at term of a 3,500 _Gm. infant after a precipitate labor. The dura- 
tion of the first stage was eight hours; the second, fifteen minutes; and the 
third, four minutes. The total blood loss was 30 c.c. No analgesia or anesthetic 
vas required. The uterus was held for an hour after delhmry, and it re- 
mained firm. , ■ ' 

This ptyient had a fourth stage of an hour’s duration, the conventional 
period of time for holding the fundus. Most obstetric eases will fall into this 
category. • 
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Historical 

Leishman (1875) credits Desormeaux (1778 to 1830) with the time- 
honored classification' of labor into three stages, Desormeaux was the .successor 
to Baudeloque at the University of Paris in 1811. There is some precedent 
for dividing labor into four stages. Samuel Bard (1808) did so in the first 
American textbook publi.shed in America. He considered the third and fourth 
stages as the expulsive and placental periods. Smith (1858) in England and 
Edgar (1907) in America both described a preliminaiy or preparatory stage 
in addition to the cla.ssieal description. Milne (1884) said that, while some 
authors taught four and even five stages, he preferred to use three. All modern 
textbooks divide labor into three stages. 

Madame Bourgeois (1609), the first midwife to write an obstetric textbook, 
limits the immediate postpartum period to one or two hours, and describes its 
management as follows: “As .soon as the woman is delivered after a hard 
labor, she must be put in tlie skin of a black .sheep whieh has been flayed alive. 
This is applied to the back. To the belly is applied the .skin of a hare which 
has also been flayed alive, . . , This chases away melancholic blood. In vnnter 
these remedies must be kept on two hours and in summer one hour.” Chap- 
man agreed with this! 

DeLee (1913), stated that the aecoucher .should remain in the hou.se for an 
hour, and before leaving .should assure himself on the following seven points: 
i.e., uterus, hemorrhage, placenta, bladder, tears, infant, patient. 

Stander ,(1936), in addition to the statement referred to above, also said 
that the hour following deliverj’- Avas ju.st as important as the actual third stage 
from a practical point of vicAV. 

Morris Lell (1939) defined and de.scribed the management of the third 
and fourth stages of labor, the latter constitutiiig the immediate postpartum 
period, Lefi! considered the fouith .stage at an end AAlien the patient had been re- 
turned to her room. This extent of time is in, sufficient as shoAvn by Ca.se 1. The 
same author (1945) described the effect of oxytocies on the physiologic picture 
of the third and fourth stages. Greenberg (1946) gaA-e Ids aIcaa's on the physi- 
ology of the contractile and hemorrhagic phases of a fourth stage, Avhich Avas 
limited to the first postplaeental hour. This period of time is .sufficient for the 
average case (see Case 3) but not for abnormal cases as described in Cases 1 
and 2. 

The present article is a presentation of a definition of the immediate 
postpartum period, and a description of its clinical, anatomic, physiologic, and 
pathologic characteristics. 

Discussion 

The preA^ailing concepts of the immediate postpartum period need no 
revision in order to include it as a part of the process of labor. One need only 
to reflect on the clinical, anatomic, ph 3 'siologic, and pathologic characteristics 
of the immediate puerperium to realize that this period is trufy a stage of labor. 

The clinical aspects of this period include the folloAving: effects from anal- 
gesia or anesthesia ; e.stimating or measuring the blood lo.ss ; postpartum admin- 
istration of oxjdoeies; repairing lacerations or episiotomj"; holding the fun- 
dus for an hour aftei- dcliAmry ; checking the pulse, respirations and blood pres- 
sure; examining the placenta; earing for the infant (tying the cord, silver 
nitrate, weight, etc.) ; sometimes i-emoAdng membranes or a succenturiate lobe; 
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exploring the uterus or packing' it; transfusions; etc. When the patient has 
completely recovered from the effects of labor and delivery, including analgesia 
and anesthesia used in labor,- yith the uterus remaining firmly contracted with- 
out excessive bleeding, the fourth stage, of labor may be considered clinically 
at an end. 

The anatomic characteristics include the firm, thick fundus ‘or the active 
segment of , the uterus, . and the thinner, loosely contracted lower uterine seg- 
ment and cervix, or passive segment. The placental site consists of compressed 
uterine glands in the basal layer .(Gebhardt's glands), which are invaded by 
chorionic giant cells according to J. W. Williams, whose article on the subject 
was published posthumously in 1931. He stated that it was often impossible 
to detect the placental site grosslj^ in fixed specimens removed after cesarean 
section. 

Physiologic characteristics include the alternate contraction and relaxation 
of the uterus after completion of the third stage. The placenta has separated 
along Nitabuch’s layer beHveen the placenta and the decidua vera. Festooning 
and shortening of the uterine muscle fibers reduce the size of the uterus as well 
as the placental site.. Bleeding may continue after the placenta has been ex- 
pressed. Extreme relaxation or uterine aton}’- at this time may result in post- 
partmn hemorrhage and death, as shown in Table I. 

The pathologic aspects of the immediate postpartum period constitute im- 
portant complications. These include : retained inemliranes, cotyledons, or suc- 
centuriate lobes; rupture or inversion of the uterus; vaginal lacerations; post- 
partum chill; postpartum hemorrhage; convulsions of eclampsia; cardiore.spir- 
atoiy failure ; drug , or anesthetic reactions, and aspiration pneumonia. 

The various causes of maternal death occurring in the immediate post- 
partum period serve to make this stage of labor doubly significant. A total of 
88 maternal deaths occurring- at the New York Lying-In Hospital from 1932 to 
1945, includes 28 patients (32 per cent) who died during the immediate post- 
partum period of labor. The causes of death in these patients are given in 
Table I. Lafferty has reported that 33 per cent of the maternal deaths in 
Philadelphia occurred within the first twenty-four liours of delivery. 

Table I. Causes of Death in the Immediate Postpartum Period of Labor 


Postpartum hemorrhage 12 

Cerebrovascular accident 5 

Cardiac failure 4 

Anesthesia 2 

Aspiration pneumonia 2 

Rupture of uterus 2 

Transfusion reaction 1 

Total 28 


Summary 

Definition. — The immediate postpartum period maj’' be defined as the in- 
tcival after expression of the placenta to a satisfactory reaction of the patient 
to the deliverj’’. including a firmly contracted uterus without excessive bleeding. 
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Tlie duration will vary from the traditional hour, under normal conditions, to 
many hours when abnormal conditions arise. Ordinarilj^, the period will be of 
sixty minutes’ duration, the conventional interval of time for holding the fundus. 
The concept was illustrated with ease reports. 

This period has definite clinical, anatomic, pliysiologie, and pathologic 
characteristids that justifies its inclusion in the definition of labor as a sep- 
arate fourth stage. These characteristics are the anticlimax to the preceding 
three stages of labor. 

Twenty-eight, or one-third of a total number of eighty-eight maternal 
deaths occurred, or were recognized, in the immediate postpartum period. The 
commonest cause was postpartum hemorrhage. Emifiiasis should be placed on 
this stage by recording its events as part of the labor histoiy. 

The characteristics of the immediate po.stpartum period as a stage of labor 
should be publicized nationall3^ It is expected that such a jjrogram will seive 
to reduce the number of preventable maternal deaths occurring duruig the 
fourth stage of labor. 

The exact definition and connotation of tlie immediate po.stpartum period 
as a fourth stage of labor will depend on additional observations and recorded 
reports, as was the ease with the other three stages. Jleanwhile, there need be 
no doubt that this period is truly a part of labor. 
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PREMATURE QUADRUPLETS 

Thomas S. 'Bowyer, M.D., P.A.G.S., and George W. Corner, M.D., 

Baltimore, Md. 

(From St. Agnes Hospital and the Department of Embryology, Carnegie Institution of 

Washington ) 


T he quadruplets whose birth is reported here are the childreu of Mr. and 
' rs, C. H., Jr., of Baltimore, Maryland. The father is an American of 
Toon 1920^ and the mother an Englishwoman, also bom in 

ly^O, who came to the United States as a war bride. There is no history of 
multiple births on either side of the family. The couple have an older child, a 
°y 1- /2 years of age at the time of- the birth of the quadruplets. This previous 
pregnancy ran a normal course, and the child has grown and developed nor- 


On July 20, 1946, when the ])atient \vas two months pregnant (with 
qua luplets, as was afterwards ascertained), she had an attack of acute appen- 
aicitis. A gangrenous appendix was removed through a McBurney’s incision, 
e ovaries could not be seen. ReeoveiT was rapid and uneventful. 

When the patient first presented herself to the obstetrician (Bo'wyer) on 
September 3 for prenatal care, she had no comiDjaints as to health and was at 
1 near her normal 'weight of 135 pounds. She was Rh positive. The last men- 
srual period having begun May 2, 1946, the calculated date of deliver^’' was 
f unusual was found on physical examination except that 

j ^ Hteri was 20 centimeters above the S 3 mph 3 \sis pubis. This finding 
maicated that deliveiy would occur about Dec. 9, 1946, rather than in February, 

T/ but at the time it -was assumed that the patient had erred about the men- 
strual history. 

m, ^^6^t prenatal visit was on Oct. 4, 1946. There were no complaints. 

le patient now w'eighed 153 iDOUiids. The blood pressure w'as 124/72. There 
'as 110 albumin in the urine. The height of the fundus uteri was 24 centimeters, 
e ai heartbeats wmre not heard, but the patient stated that she felt slight fetal 

movements. 


.• llj 1946, there wmre still no complaints. The blood pressure had 

til . The weight was 165 pounds, having increased 12 pounds since 

on^ W’®''''ous visit. Edema of the wdiole bodj’' was noted. The urine showed 
peeinc gravity of 1.028, no albumin. Two fetal hearts were heard. 

The patient wms put to bed for one week at home with a diet of milk and 
veetened fruit juices, and vims given % oz. of magnesium sulfate daily. At 
e end of the ■ys;eek her blood pressure had dropped to 130/70; the Aveight had 
eei eased 3 pounds during the Aveek, to 162 pounds. The urine I’emained free 
albumin; the specific gravity Avas 1.016. 

At this time, i.e., NoAmmber 18, tAvo hundred days after the last menstrual 
^-ray examination Avas made by^ Dr. Eugene L. Flippin, Avhicli 
^ early reAmaled a quadruple pregnancy (Pig. 1) ; In view of this finding, 
omplieated Avith a mild isre-eclamptic condition, immediate hospitalization was 
auvised for the duration of the pregnancy and the patient Avas moved to St. 
^gnes Hospital. 

1 1 time of entering the hospital, Noa*. 20 1946, the patient had a 

ood pressure of 130/80. The Avmight was 162 pounds. The urine was normal, 
teatnient consisted of a simple Ioav caloric diet with unlimited tea. The weight, 
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blood pressure, intake and output of fluids, and urinary findings were recorded 
daily, and showed no significant changes, remaining within the range of normal 
single pregnancy. 'On December .22 the weight was 166 pounds, blood pres- 
sure 122/72. 



Fig. 1. — Radiograph of pelvis showing four fetal heads. The outlines of the heads have 
been slightly strengthened by retouching in order to make them visible in the half-tone repro- 
duction ‘(reduced). 

At 1 :00 A.M. on December 23 the patient comi^lained of mild indigestion, 
which persisted for seventeen hours. Kepeated rectal examinations during this 
time failed to reveal a presenting part, although there was a slow dilatation of 
the cervix with bulging of the membranes through the cervical canal. The 
contractions could not be timed. At 6 :30 p.m. the patient said something was 
hanging from her vagina. This proved to be an intact amniotic sae. She was 
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moved to the delivery room, the amniotie sac Avas artificially ruptured, and in 
five minutes the first baby was born. Spinal anesthesia was to have been em- 
ployed, but because of the rapidit}' of events, it Avas not administered and 
the labor Avas completed Avith no anesthetic and Avithout serious pain. Deliv- 
ery took place in the following order, and Avas spontaneous except that in each 
ease the amniotie sac AA'as artificially ruptured. 

A. Left occipitoanterior, male, 6 :45 p.m. The corresponding placenta Avas 
delh'ered at 6:50 p.m. 

B. Left occipitoanterior, male,- 7 :04 p.m. 

C. Right sacroanterior, male, 7 :34 p.m. 

D. Right occipitoanterior, female, 7:40 p.m. 

The three placentas of the three last-born infants Avere delivered as a fused 
mass at 7:45 p.m. 

The four infants Avere marked, as usual, AvitJi identification tags, and each 
cord, as soon as it ijresented itself, Avas tagged Avith a number, 1, 2, 3, and 4, 
corresponding respeetiA'elj'- to infants A, B, C, and D. This precaution avouIcI 
haA’^e been essential for subsequent embiyologic and anthropometric studie.s, had 
the case turned out to be one of mixed single-ovum and multiple-OAmm ge.station. 

The patient remained in the hospital sixteen days after parturition. Her 
convalescence Avas uneventful in every respect and she Avas Avalking about in 
ten days. 

The weight of the infants at birth Avas A, 1,320 Gm. ; B, 1,740 6m. ^ C, 
1,920 Gm, ; D, 1,590 Gm. The children have thrived under pediatric care Avith 
the usual care and feeding giA^en premature babies. At the end of April, 1947, 
four months after birth, thej^ A\'ere all well and each weighed in excess of 11 
pounds (5,000 Gm.). 

Description of the Placentas and Membranes 

The placentas and membranes AA'cre giA^en to the embryologi.st (Corner) 
about one half hour after deliveiy. The.se specimens, with the records and 
photograph.s, are filed in the Carnegie Embiyological Collection under the 
serial number 8448. The placenta of infant A, Avhich Avas delivered immediate- 
ly after the infant, and before the birth of infant B, measured 14 by 13 cm. It 
AA'eighed, after scA^eral days in 10 per cent foi’malin, 477 Gm., and must there- 
fore haA’^e Aveighed about 455 Gm. in the fresh state. This placenta Avas eccen- 
trically circumvallate, i.e., at one side (seen at the top of Fig. 2) ; the mem- 
bi’anes were attached about 3.5 cm. inside the margin of the placental tissue, 
Avhereas at the other side they Avere attached, to the placental border. The 
“vallation” or elcAmtion of the extra-chorionic zone of the placenta AA^as not 
over tAAm millimeters above the IcA’^el of the placenta Avithin the membranes. 

Placentas 2, 3, 4, and the coiTe.sponding membranes AA^ere firmly fused to 
each other, as seen in Pig. 3. When examined fresh at the laboratory it Avas 
erroneously thought that the septum betAA^een sacs 2 and 4 AA'as thinner than 
the others, and that the chorion AA'as possibly continuous over the line of fusion 
of the amnions. Indiscreet mention of this po.s.sibility to a reporter led to in- 
accurate ncAvspaper reports Avhich Avere Avidely circulated. It Avas thought best 
not to investigate the fused membranes for fear of tearing them. The three 
sacs were therefore packed lightly with cotton, to keep them distended, and the 
whole mass AA'as placed in 10 per cent formol. 

After fixation it Avas clearly apparent that there Avere three separate 
chorions, which Avere firmly affixed but could be separated by pulling them 
apart. 
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Table n. 

Blood Pressure 


liAT.S 

1 FinST WEEK 

1 SECOND WEEK | 

THIRD WEEK 

1 

145/150 

145/145 

170/175 

2 

ICO/IGO 

165/160 

185/180 

3 ' 

140/140 

145/140 

140/140 

4 

110/115 

120/125 

12,5/120 

6 

170/1C5 

160/160 

175/1 GO 

7 

110/130 

155/150 

160/165 

8 

150/155 

160/150 

150/155 

10 

135/140 

140/140 

160/165 


Two rats had ascites which was pi*oved l)y ])aracentesis. One rat had con- 
vulsions on two occasions wliile bein" lieated in'tlic electric cradle. No other 
abnormal .s.yraptoms wei’e observed. All rals carried Iheir pregnancies to term. 
Six of them had their litters born normall.v, while the other two had stillhoi'n 
pups. 

Patholoffy. — Bio])sies were taken from the kidneys, spleen, pancreas and 
liver of all these rats'. ’ Sections showed one striking consistent result, i.e., arteriolo- 
sclerosis. Some glomerular tufts were ischemic and the basement membranes 
thickened. (See Figs. 1, 3, and 4.) 

Conclusion 

A condition closely simulating toxemia of i)regnancy with albuminuria, 
hypertension and edema was produced in rats by sensitizing them against 
placenta protein before they became pregnant. The most important pathological 
lesions were found in the arterioles. The walls became greatly thickened and the 
vascular lumen correspondingly narrowed. There was in the kidney some thick- 
ening of the basement membrane of Bowman’s capsules as well as ischemia of 
the glomerular tufts. This pathology corresponds closely to the early lesions in 
the human toxemia of pregnancy. Wong and Pillot^’’ has reported that the 
earliest sign of toxemia of jn'egnancy is s])asm of the arteriolar wall and the 
narrowing of its lumen whicli can be observed in the eye grounds. 

The findings in this preliminary experiment suggests that toxemia of preg- 
nancy might be an allergic reaction of the patients to the placental proteins. 
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NONFATAL PULMONARY EMBOLISM BY AMNIOTIC FLUID 
CONTENTS WITH REPORT OF A POSSIBLE CASE- 


Leo M. Seltzer, and’ "William Schuman, M.D., Baltimore, Md. - 

(From the Department of Obstetrics, Sinai Hospital) 

S TEINER and Luslibaiigli,^ in October, 1941, presented a syndrome entitled 
"Maternal Pulmonaiy Embolism bj” Amniotic Fluid” as one cause of un- 
explained shock and unexpected deatli in obstetrics. In their original mono- 
graph they demonstrated the p]‘e.scnee of emboli in the lungs of obstetric patients 
at autopsj^, the emboli being due to particulate matter contained in the amniotic 
fluid. These authors tlien produced experimentally a similar clinicopathologic 
picture in dogs and rabbits by the intravenous injection of suspensions of par- 
ticulate matter obtained from amniotic fluid. Their original paper^ gave the 
clinical histories and patliologic findings in eight human patients; a later pub- 
lication- by the same autliors added two more cases to their series. All ten 
eases ended fatally, tlie diagnosis being made onlj" at autop.sy. Duinng the 
preparation of this paper a ease report appeared in the February, 1947, issue 
of the American Journal of Obstetrics and Gynecology by HemmingsJ 
adding to the literature tlie eleventli ca.se of fatal maternal embolism from 
amniotic fluid contents, proved by autopsy findings. To date no case report 
can be found in wliieli the clinical diagnosis of lliis .syndrome had been made 
either preceding or following the death of the patient, in all instance.s it seems 
to have been an unexpected finding at necrop.sy. Furthermore, we have been 
unable to find a single recorded in.slance of recovery of a patient suspected to 
have had this type of embolus. 

A young woman who went into profound .shock during parturition was re- 
cently delivered on the obstetric service of the Sinai Ho.spital. Her clinical 
course, physical findings, and roentgenologic evidence strongly .suggest that 
her case ma}^ be an instance of pulmonary emboli.sm by amniotic fluid contents 
which did not end fatally. The ease hi.story follows. 

Case Report 

v Mrs. M. L. A., an 18-year-oId white primigravida, registered in the pre- 
natal clinic on jMa}^ 5,. 1946. Her past histoi’y was negative, except for pneu- 
monia at the age of four years. There was no liistoiy of previous I'heumatie 
fever or heart disease. Expected date of confinement was Jan. 12, 1947. Phys- 
ical examination at registration revealed .systolic murmurs at both the apex 
and base, which were not transmitted and considered to be functional. Blood 
pressure was 128/62; height, 62 inches; weight, 1021^ pounds (non pregnant 99 
pounds) ; blood; S.T.S. negative, Group 0, Rh positive. X-ray of chest on May 
13, 1946, revealed: "Heart is average size and shape. Diaphragms regular. 
Lung fields are clear.” 

•Presented at a meeting of the Baltimore Ob.stetrical and Gj-necological Society Marcli 
14 , 1947 . 
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The three placentas were fused to such an extent that they could not be 
separated without tearing- placental tissue, although three separate masses were 
more or less clearly demarcated by depressions on the maternal surface. 

The following measurements and characteristics of the placental compo- 
nents were noted : 

The total weight, after several days in formol, was 1,385 Gm. The 
weight when fresh must have been about 1,320 6m., or slightly more than three 
times the weight of the single placenta corresponding to infant A. The di- 
mensions were : 

No. 2, 18 by 11.5 cm., cord slightly eecenti'ic; 

No. 3, 17 by 11 cm., cord very eccentric, attached near margin of the 
placental mass; 

No. 4. 15 by 11.5 cm., cord very eccentric, attached near center of the 
placental mass. 

These findings indicate that the four infants developed from four separate 
fertilized ova and that three of them (B, C, D) became implanted so closely 
together that their placentas began to fuse, and hence to modify each other's 
form, relatively earlj’- in pregnancy. 

Summary 

A ease of fraternal quadruplets, three boys and one girl, diagnosed by x-ray 
at twm hundred days (menstrual age) and born prematurely at 235 days. 
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found to be hardl}^ obtainable, rapid and thready. Blood pressure could not be 
obtained. Eespirations were rapid, shallow, and labored. Immediate ausculta- 
tion of the chest revealed both lung fields to be filled from apices to bases with 
coarse, moist, bubbling rales, so loud as to almost obscure the very rapid heart 
sounds. This occurred at 10 :30 p.m., eighteen minutes post delivery. 

Anesthesia was immediately stopped, 100 per cent oxygen given, patient’s 
position changed to reverse Trendelenburg, and cardiac stimulants were ordered. 
Medications given were 1 ampule of digalin intramuscularly at 10:40 p.m.; 
1 ampule of adrenalin intramuscularly at 10:42 p.m., Yiso grain of atropine 
intravenously at 10 :4o p.m. The patient was still deeply cyanotic, both skin and 
nails, dyspneic in spite of constant oxygen, and respirations were rapid and 
shallow. The diagnosis of pulmonary embolus due to meconium was ventured 
at this time by an attending obstetrician (W. >S.) who was present. Intra- 
venous fluids were interdicted for the time being. 

From this point treatment of the patient was continued with the cooperation 
of the medical resident staff. Tourniquets were placed on three limbs, and 
alternated eveiy t^venty to twenty-five minutes. Cedilanid, 4 c.c. intravenously, 
was given at 11 p.m. Caffeine-sodium-benzoate, 2 e.c. intramuscularly, was given 
at 11:10 P.M. Pulse and blood pressure were still linobtainable. Auscultation 
of the heart was unsatisfaetorj^ due to the loud in.spiratory and expiratory 
moist bubbling pulmonic rales. 

For a short time the left chest cleared of rales somewhat and the apex 
rate was found to be 144 per minute, with definite gallop rhythm. An electro- 
cardiogram taken at about 11:15 p.m. showed sinus tachycardia. Morphine 
sulfate, % grain, and atropine, % 5 o gi’ain, were given intramuscularly at 
11 :30 P.M. 

At 12:15 A.M., two hours post partum, blood pressure was obtainable for 
the first time and was 96/80. At about 12 :30 a.m. a whole eitrated blood trans- 
fusion was started at approximately 25 to 30 drops per minute. Cardiac rate 
at this time was 140 to 150. Morphine, % grain, and atropine, Yr,o grain, were 
given intramuscularly at 1 :10 a.m. Penicillin, 60,000 units, were given every 
three hours. Patient was still in poor condition, with extreme cyanosis and 
polypnea. 

At 3:00 A.M., five hours post partum, the patient was considerably im- 
proved. GaUop rhythm was still present, with a rate of 150. Two cubic centi- 
meters of eedilanid Avere given intramuscularly. Patient was still getting 100 
per cent oxygen oh the table. 

At 4:00 A.M., six hours post partum, the patient’s temperature was 101° F. ; 
pulse 120 ; respirations 34. Blood transfusion was completed. 

At 9:00 A.M., eleven hours post partum, the patient’s temperature was 
100° F. ; pulse 130; respirations 32. The patient was in an oxygen tent and 
I’eceiving oxygen through a nasal catheter. She was A’^ery cyanotic, moderately 
dyspneic, and apprehensive. Both lungs filled AAoth bubbling moist rales again, 
and she Avas coughing up frothy, Avatery, blood-tinged sputum. Tourniquets 
again Avere applied to limbs and 2 e.c. cedilanid were given intramuscularly. 

Portable chest film shoAA'ed that the heart did not appear to be enlarged. 
Mediastinum was not shifted. The intercostal spaces Avere equal bilaterally. 
Diaphragms Avere in normal position. There Avas an area of increased density 
involving the second and third anterior interspaces on the left side, and also 
involving the loAver tAVO-thirds of the right lung, more marked at the base of the 
seventh rib posteriorly. Prom the shape of these dense areas, infarctions could 
not be ruled out (Fig. 1). 

At 10:30 A.M., tAveh^e and one-half hours post partum, 300 mg. of dicou- 
marol by mouth and 50 mg. of heparin Avere placed in 500 c.e. of normal saline 
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Patient was seen regularlj’-; and her course was uneven t'ful. She .had no 
cardiac signs or sjTuptoms, and it was not deemed necessary to send her to the 
Obstetric-cardiac clinic for investigation of her murmurs. On Dec. 10, 1946, the 
fetus was in breech presentation, and she was seen at weekly intervals thereafter. 
X-ray pelvimetry- on Jan. 7, 1947, revealed : Single fetus, breech presentation. 
Obstetrical conjugate 11.4 cm. Transverse of inlet 13.0 cm. Bispinous 11.2 cm. 
Bituberous 11.2 cm. Adequate g^meeoid pelvis.” She was seen in the pre- 
natal clinic on Jan. 28, 1947, the fetus still in breech presentation, cervix soft, 
thick, and 2 cm. dilated. Blood pressure was 170/100 and weight 117 pounds, a 
gain of 3 pounds in one week, and a total gain of 18 pounds during pregnancy. 
Urine was negative. Because of rise in blood pressure, sudden gain in weight, 
three weeks postmaturity, engagement of the presenting part at the spines, and 
favorable cervix, admission for induction was advised. 

■ She was admitted at 8:15 a.m. Jan 29, 1947, not in labor, with a blood pres- 
sure of 140/80. A routine medical induction with 1 ounce castor oil, a soapsuds 
enema, and pitoein was given. The latter was started at 9:15 a.m. on Januarj^ 
29, receivmg ^ minim of pitoein for two doses and 1 minim for four doses, each 
injection given intramuscularly at twenty-minute intervals. Irregular uterine 
contractions began at 11 a.m. Pitoein was completed at 12 :05 p.m. Uterine con- 
tractions became regular at 1:00 p.m., occurring every five to seven minutes. 
Labor progressed slowly although contractions were good, and 50 mg. of 
demerol and grain % 5 o of scopolamine intravenousl.y were given at 6:30 p.m. 
Scopolamine, %go gi’ain intramuscularly, was repeated at 7 :30 p.m. At 4 :30 
P.M. blood pressure was 190/100, and at 5 :30 p.m. 160/100. 

At_ 7 :30 p.iM. the cervix was fully dilated, fetus was presenting as a frank 
breech in right sacroposterior position. First stage lasted eight hours and thirty 
miimtes. 

She continued in the second stage of labor for two hours, when the breech 
reached the perinemn and the membranes were artificially ruptured. The 
contents of the amniotie sac consisted entirel.Y of undiluted meconium. 

Nitrous oxide and oxygen anesthesia was started at 9 -.55 p.m., and the an- 
esthetist noted that adequate anesthesia could be maintained with a minimal 
amount of nitrous oxide, so that at times the patient received practically pure 
oxygen. In spite of this, moderate cyanosis was noted bj’- the anesthetist peri- 
odically throughout the deliveiy and repair. 

Delivery was preceded by a deep left mediolateral episiotomy. Strong 
suprafundi'c pressure was made by the assistant (W. S.) until the operator 
(L. M. S.) could reach the anterior groin with an index finger. By moderate 
traction the breech was delivered without great difficulty. The bodj', arms, and 
shoulders followed in the usual manner. Piper forceps were applied to the 
aftercoming head to complete the delivery. The 6 pound 3 ounce male child 
was born at 10:10 p.m. Jan. 29, 1947. The second stage of labor lasted two 
and ’forty minutes. Ergotrate, 1 ampule, was given intravenously at 
10:10 P.M., and 1 ampule of pitoein intravenously at 10:16 p.ji. The placenta 
and membranes were expressed intact at 10 :12 p.m., and it was noted that the 
membranes and amniotie surface of the placenta were stained a deep meconium 
greeen. The third stage lasted two minutes. Total labor eleven hours twelve 
minutes. Blood loss was estimated to be 150 euljic centimeters. 

. The baby appeared to be in good condition, but initial respiration and cry- 
hig were slightly delayed — ^iDcing two minutes fifty seconds; and four minutes 
thirty seconds, respectively. 

Toward tile end of the episiotomy rejiair it was noted that tlic blood oozing 
from the perineum was quite dark, and further inspection revealed mixed pallor 
and cyanosis of the face, and marked cyanosis of the fingernails. The pulse was 
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in- the right apex. Many fine moist rales were present. No cough or sputum 
was noted. Color was good, but the patient was still in the oxygen tent and 
receiving oxygen through a nasal catheter. The abdomen was soft, and the 
liver and spleen were not palpable. Extremities were negative for any evidence 
of phlebitis. 

Fourth Postpartum Dan /. — The patient was removed from the oxygen tent 
without return of cyanosis. She was not coughing or bringing up .sputum. 
Temperature had been normal for two daj’-s. 

Fifth Postpartum Danj . — Chest x-ray showed that a comparison with the 
film of Jan. 30, 1947, revealed that the exlen.sive areas of infiltration in both 
lung fields had completel}^ resolved. This would indicate that the original 
pathologic process was pulmonar^^ infarction. Approximately ninety-six hours 
had lapsed between films (Pig. 2). 



Fie. 2. — X-ray of chest ninety-six hours post parturri. 


The remainder of her hospitalization was marked by progi’cssive improve- 
ment, and was complicated onty by the development of an area of moderate paiu 
in the left anterior axillary line at the costal margin. The latter was aggravated 
bj’’ deep inspiration, no cough, and gradually disappeared after three days. She 
was allowed out of bed on the eighth postpartum day, and was discharged on 
February 13, 1947, fifteen days after delivery, apparently fully recovered. She 
was followed up on two successive visits to the hospital at two- and six-week in- 
tervals; physical examination at the.se tysits was completely negative, and she 
presented no complaints. 

Discussion 

It is to be noted at once that our case differs radically fi-om tho.se pre- 
viously reported, since they were uniformly fatal. However, the existence ot 
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solution and started by slow intravenous drip. Hematology; red blood cells, 
5,250,000; hemoglobin, 16.2 Gm. (112 per cent); white blood cells, 15,000; 
poljTnorphonu clears, 93 per cent; lymphs, 7 per cent; sedimentation rate, 32. 

At 2:00 P.M., sixteen hours post partum, the blood pressure was 98/80. 
Temperature 101'^ F., pulse 124, respirations 52. 

At 10:00 P.M., twent 3 ^-four hours post partum, the patient took a sudden 
turn for the worse and became deeplj’’ ejmnotic, d^^spneic, and anxious. Eespira- 
tions were 64 ; her pulse was regular, and she had an equal cardiac rate of 134.' 
Her blood pressure was 120/100. A marked gallop rhythm was still present. Chest 
signs _were_ noted as above, wdth scattered rales. She was raising small amounts 
of thin, pink, frothy sputum. Morphine, % grain, and atropine, Yiso grain, 
were given intramuscularljq and the patient responded promptlj''. She fell 
asleep, her respirations dropped slightly, and the dyspnea decreased. 



Pig. 1. — Portable chest him twelve hours post partum. 


Second Postpartum Day. — At 9:00 a.m., thirty-five hours post partum, a 
remarkable improvement was noted in patient’s condition. Her temperature 
was 101.2° p. ; pulse wms 104 and regular; respirations were 40. Gallop rhj’^tlim 
«ad disappeared. Her left chest vvas clear of rales. Breath sounds at right 
apex were still tubular. White blood cells wmre 12,700; polj-morphonuclears, 
bJ per cent; lymphs, 9 per cent; monocytes Avere 2 per cent. 

_At 12:30 P.M., thirtj^-eight and one-half hours post partum, the patient had 
received a total of 200 mg. of heparin and 300 mg. of dieoumarol in twenty-four 
hours. Coagulation time was fourteen minutes, and prothromliin time 60 per 
cent of normal. Heparin and dicoumai’ol were discontinued. 

Third Postpartum Day . — At 9:00 seventy hours post partum, the pa- 
rent’s temperature was normal; heart sounds were good; no gallop Avas present, 
r luse Avas 90 and regular, respirations 30. Tubular breathing aaas less marked 
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to her recovery. Steiner, ° in a personal communication, siigge.sts that being 
under general ane.sthesia when embolization prol)ably occurred may have abol- 
ished enough reflexes in the acute stage to tide her over. 

Diagnosis 

Since this condition has never been diagnosed before death and autopsy, 
there are no clinical criteria for its recognition in the living patient. In our 
case, the sudden profound shock could have been due to any one of several 
causes. However, the combination of d 3 ^spnca, cjmnosis, and marked pulmonary 
edema without cardiac disease .sugge.sted a sudden puimonar^^ complication. 
Some form of embolism seemed to be the logical explanation, and that of amni- 
otie material, while somewhat dramatic and unusual, was thought of in the ab- 
sence of any other apparent cause. 

Pulmonary edema was an almost constant finding in Steiner and Lu.sh- 
baugh’s series of autopsied patients, as well as in their experimental animals, 
including those animals which survived embolization and which were subse- 
quently sacrificed for pathologic study. In this latter group they found it 
very difficult to identify particulate matter in the lungs .seven da 3 ’'s after 
embolization, and they concluded from this that the subsequent fate of this 
material is probably complete removal. 

In view of this experimental work we believe that the diagnosis in our ease 
is fortified by the roentgenologic evidence of almo.st complete clearing of the 
lung fields in approximatelj’- 96 hours. 

The clinical picture in the absence of Icnown previously exi.sting heart or 
pulmonary disease, the roentgenologic findings, and clinical course, follow rather 
closely the diagnostic and experimental criteria suggested by Steiner and Lush- 
baugh. 

Differential Diagnosis 

We realize full well that in .suggesting pulmonary emboli.sm from amniotic 
fluid as the etiologic factor in this ca.se we invite .skeptici.sm hy some. With- 
out definite microscopic evidence to prove our thesis this skepticism may be 
valid. Of the other likelj’- diagnoses we .shall consider and diseu.s.s the follounng: 

1. Postpartum hemorrhage: Blood loss was e.stimated at 150 cubic centi- 
meters. This cause can be immediately^ dismi.ssed. 

2. Pulmonary enibolism from vascular thrombi: This was strongly enter- 
tained as evidenced by^ the therapy given, however, she had no known previous 
heart disease and none was demonstrated subsequently\ The patient was closely 
examined and watched for the prasence of thrombophlebitis in the pelvis and 
lower extremities, but this did not develop. The rapidity^ of clearing of the 
lungs as demonstrated by x-ray, the failure of more embolism to occur, and the 
rapid recovery of the patient, all seem to speak against the diagnosis of vascular 
embolism. Furthermore, embolism from vascular thrombi usually occurs later 
in the puerperium. 

3. ‘^‘Eclampsia without convulsions”: In January, 1937, Teel, Reid, and 
Hertig® described a symptom complex of cardiac asthma associated vuth acute 
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siibletlial and even siibclinical forms of this condition was suggested hy Steiner 
and Lnslibaugli.- To quote : . “ It is impossible to state the true incidence of this 
condition at the present time because the sulolethal and even subclinical forms 
which undoubtedly exist have not been recognized.’' They estimate the fatal 
incidence of this complication to be 1 in 8,000 obstetric cases from the material 
obtained from the Chicago Lying-in Hospital. Analysis of 72 obstetric deaths 
iDy Steiner and Lushbaugh showed that pulmonary embolism by amniotic fluid 
contents was the most common cause of death in the period during labor and 
within the first nine hours thereafter. ‘"Instead of ])eing considered a rarity 
among serious obstetric complications, this must loe thought of as one of the 
commonest. 

The outstanding physical findings common to Steiner and Lushbaugh ’s cases 
and our own are: (1) cyanosis, (2) di'^spnea, (3) fall in blood pressure, and 
(4) rales (pulmonary edema) . 

On the basis of their few’’ eases, Steiner and Lushbaugh listed certain fac- 
tors predisposing to this form of embolism. These included: (1) age: average 
age 32 years. (2) Parity: multiparas. (3) Tone of the uterus: tetanic or 
stronger than usual. (4) Character of the amniotic fluid : meconium or blood 
or excess of particulate matter. (5) Size of the fetus: exceptionally large. 
(6) Slate of the fetus: intrauterine fetal death in 50 per cent. Our case con- 
formed to only one of these, i.e., the presence of a large amount of meconium 
in the amniotic fluid. The absence of strong or tetanic uterine contractions 
may have been substituted for by the strong suprafundic pressure made by the 
assistant during delivery. Yet this type of pulmonary embolism in the absence 
of labor contractions (occurring in a case of elective cesarean section) was dem- 
onstrated by Steiner and'LushlDaugh in their second paper 

Steiner and Lushbaugh discussed anaphylactoid shock as the probable 
cause of death in some of their cases.^ This, combined with postpartum hemoi- 
rhage or pulmonary edema, was probably sufficient to cause the fatal outcome. 
In our case, uterine hemorrhage wms clearly absent ; anaphylactoid shock was 
not apparent; but pulmonary edema wms striking. The absence of hemorrhage 
and anaphylaxis may have been largely responsilfle for her recovery. The fact 
that she w’as a young primigravida in good physical condition, and that she wms 
aot exhaused by a long, hard labor, may have been other factors favoring hei 
recovery. 

Steiner and Lushbaugh pointed out the experimental w’ork of de Takats and 
associates'* wdio showmd that atropine reduces pulmonaiy vascular spasm b;\ 
depressing reflexes initiated in the lungs wffiich exert a depressant action on 
ihe heart, fui’ther embarrassing circulation through the lungs. In their O'v^n 
experiments they gave atropine to dogs before embolization by amniotic fluid- 
meconium mixture, wdiich seemed to decrease the severity of the. shock reaction if 
the embolizing dose wms not too overwhelming. Fortunately, our patient re- 
ceived two doses of scopolamine (a member of the atropine series) for analgesia 
during the first stage, and also wms given atropine at once upon recognition of 
the pulmonary edema. These apparently constituted another factor which led 
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condition of the patient; (c) the fact that she was under a general anesthetic 
during the embolizing episode; (d) the apparent rapid “absorption” or at 
least complete removal of the particulate matter from the lung fields as shown 
Ijy x-raj^ 

4. The differential diagnoses admi.ssihle in this case were briefly discussed. 

5. The case is presented to call attention to the possibility of recognizing 
this sjmdrome soon after its occurrence in order that proper therapy be started 
immediately to prevent a fatal termination. 

6. The interdiction of intravenous fluids or the very slow administration 
of whole blood in the presence of acute pulmonary edema, atrophinization, 
morphine and oxygen are the important therapeutic mea.sures. Withholding 
of intravenous fluids in the face of severe shock requires courage and exeheise 
of clinical judgment. 
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. Addendum 

Since this paper was submitted, three additional cases have been reported by P. Gross 
and E. P. Benz {Surg., Gynec. 4' Ohst. 85: 315-320, 1947). 
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pulmonary edema as a complication of noncomnilsive toxemia of pregnancy. As 
in our case, their patients were suddenly seized with severe dyspnea, cyanosis, 
orthopnea, and acute pulmonary edema, none of them having a Imown history 
of chronic hypertension, organic heart disease, or nephritis. But there the 
similarity ends. Teel, Keid, and Hertig's eases had definite toxemia— com- 
plete with hypertension, edema, albuminuria, and associated symptoms our 
patient did not, her hypertension was transitory. None of their cases developed 
the profound state of shock with fall of blood pressure to 0/0 as did our ease 
at the verj'^ onset of her attack. And, most convincingly — cardiac asthma with 
acute pulmonary edema would not explain the x-raj’^ findings in the lungs of our 
patient. 

4. Aspiration of hlood or stomach contents: Our patient was anesthetized 
uith unusual ease, did not vomit, or even cough during induction or in the course 
of the anesthesia, and, as far as is possible to ascertain, did not aspirate stomach 
contents or blood. Once again this diagnosis would not explain the roentgen- 
ologic evidence found in the lungs. Atelectasis would be the more likely x-ray 
picture. 

5. Nitrous-oxide asphyxia: In asphj^xia due to nitrous oxide there is a 
depression of the respiratory center (Cushny") without apparent pathology in 
the lungs themselves. Usually the respiratory rate is decreased, and, if there 
is a rise in respiratoiy rate, it occurs in the initial stage of the asphyxia and 
is promptly followed by marked slowing of respiration. In our ease the respira- 
tory rate was greatly accelerated throughout. At this point it should be re- 
emphasized that the gas-oxygen mixture contained a high percentage of oxygen 
according to the statement of the anesthetist, a member of the hospital profes- 

' sional anesthesia staff. The cyanosis which occurred intermittently during the de- 
livery and repair seems best explained by the hypothesis that embolization, either 
by meconium or other particulate matter, occurred early in the course of deliv- 
ery. Furthermore, if this had l^een a pure anesthetic phenomenon one would an- 
ticipate more rapid recovery. It is also impossible to explain the x-ray find- 
ings on an anesthetic basis. 

Summary and Conclusions 

1. IVe have presented the case of an 18-year-old primigravida who sud- 
denl3^ went into profound shock, developed acute pulmonary edema ■with cyano- 
sis, and was in imminent danger of death immediatelj’- following the delivery 
of a living 6 pound 3 ounce frank breech. 

2. The diagnosis of pulmonary embolic phenomena from particlate mat- 
ter in amniotic fluid is suggested as the etiologic factor for the symptom com- 
plex which developed. We cannot didactically state that this is positively a 
ease of amniotic particulate embolism., as there are no known means of making a 
positive clinical diagnosis in the living patient. However, we believe it pre- 
sents the most likely explanation for the symptom complex that occurred. The 
literature contains no report of recovery of a patient from this syndrome. 

3. The recovery of our patient may be explained by a series of fortuitous 
events: (a) early diagnosis and appropriate therapy,- (b) exceUent physical 



FUNGICIDES FOR VAGINAL MONILIASIS 


H. Close Hesseltine, M.D,, Chicago, III, 

(From the Department of Ohsteiries and Gynecology, the University of Chicago and the 

Chicago Lying-in JTospiial) 

A lthough a large number of chemicals have been studied for fungicidal 
qualities, a stainless, nonirritating, efficient compound is yet to be dis- 
covered. These organisms belong to the medical monilia group, more recently 
called Candida, albicans bj^ Jordan and Burrows.'* 

These fungi are found frequently in the intestinal and vaginal cavities 
without symptoms or evidence of mycosis. Vaginal moniliasis occurs almost 
always during pregnancy. Exceptions are in patients in whicli common sugais 
are used as vehicles for vaginal trichomoniasis therapy, or in po.stmenopausal 
individuals on excessive estrogenic therap3L Vulvar mj'cosis is uncommon except 
in uncontrolled diabetic patients. These establislied facts leads to the con- 
clusion that these organisms arc opportunists. Woodruff and Hesseltine'* found 
the frequency of these fungi organisms in the vagina in pregnancj’’ varied in 
unseleeted patients from 14 per cent in the outpatient clinic at the Chicago 
Lying-in Hospital to 41 per cent among Negro group at the ‘'Stock Yards” 
dispensaiy. 

The promise of chlorothymol, mercuric chloride, and mercurophen was 
unfulfilled or ii’regular fungicidal action on tlse assorted test strains was ob- 
served.® Gentian violet has been most widelj' used, but its bold staining fea- 
tures and unsuitable forms for self-administration, along with an occasional 
sensitization, was the major stimulus to find a better agent, such as element 
iodine.® Element iodine has an established fungicidal potencj' but it has not 
been used because no satisfactory method of application had been worked out. 

To arrange selfadministration between office visits tablets of potassium 
iodate and also potassium iodide were made. Kaolin was used as a diluent 
to slow up the reaction and give prolonged action of the iodine. The acid 
in the vagina completed the well-known chemical reaction liberating iodine. By 
supplying sufficient potassium iodine a dilute Lugol’s solution was made in vivo. 
Moderately good but not ideal results occurred, for infi’equently a mild iodine 
“bum” was found in the vaginal vault. The mild degree of burn was verified 
by the fact that the patients were free from symptoms. Even though cures were 
effected this preparation was not an ideal agent for these vaginal mycoses. 

Because a patient reported .symptomatic improvement of her vaginal 
mycosis following the use of a contraceptive jelly, it seemed pertinent to 
iiive.stigate the various ingredients of this jelly and also a few other new 
compounds for fungicidal potency against a medical monilia (No. 6225). 
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ERYTHROBLASTOSIS FETALIS DUE TO INTRAGROUP 
Rh INCOMPATIBILITY 

Leslie Hugiiks Tisdat.l, M.D., Memoir JL Marsh MJD., and 
Edward T. Har'J'Nett, A.B., 3?ROOicrA'’N, N. i. . 

(From the Dcvnvlvuml of OOMm and Gynooolaoil, ^S'L Oalherinc’s Ihmvilal) 

IT IS well i'eeo}>ni'/cd ihal, cryllH'obla.slosis fclalis is caiisccl by 
I o£ an Rh-nesativc raotlicr by tbc Bli-posiUvc cells oT; her icUis i ^ . P ■ ' 

o£ the cases.’ In tbc vcDiainiDg 10 poc cent tliis syndrome is J ' 

compatibility ov A-B-0 intrasimip incompatibility, ov by Bb si .^1’ 
patibility wbcrc both mother and :fctiis arc Kb positive but „ 

phenotypes.’ - «- ' In tbc same manner by winch an Kb-ncgativc m . 
come immnni/ed by the Kb-positivc cells of tbc fetus ain. 

an Rh-positivo inotbcr may form, antibodies against he c-< . ^ Ai .„p], 

wliich arc ol; a dilToi-cnt pbenot.yiic than her own. for ex.nnp c, ^ 

Rh' cells may have Kb„ or Kb" antibodies as the result, ol immunization by tbc 

Riio or Kb" cells ot her fetus. „ 

Since .laniuiry, :it)46, a special Kb clinic has been 
Catherine’s Hospital. Every prenatal patient is tcst.ed lor he 
all Rh-negative mothers are referred to this clnnc as 

forlimato in obtaining a supply of anti Kb', anli^R i anc an a ' ' •j^yQpy 
well as the standard anti Kip, serum, complete bb typing m 
Rh-negative mother ivith an Kb-])ositivc husband is cai e u > s lu ' ‘ 

Rh-antibody determinations arc made approximately cvei> , wo _ . ‘ 

seventh month by both the agglutination and conglutination^ 

addition, with the cooperation of tbc Department of .e > viJtif of tbc 

baby is carefully observed for pinii^lioc or other signs c lai.ac e *’ 
s.yndrome of erythroblastosis fet.alis. Babies in whom such signs < >oa 
thoroughly invc.stigated for blood incompatibility c ue to i, ni • > j 

A-R-0 incompatibility, i . , . 

In the conrsc ol the.se stiKlte, e,;yl,h,-o1,leslosis fetefe ns.s ’ 

Hh-positive inl’nnts boi-n ol" Klnpositive inotliei's in w lein n- ^ 

ivas intagroup KJ. ineompalilhlity. Since onl.v n .lew such cases have 

recorded in the literature, these cases are reported. 

Oasu l.-P. L., white, 28 yyvsoJ 1^0 gravida 
prenatal course, was delivered heb. .y^Qr a thirty-eiglit-liour labor, 

mg d ponnd.s lOi/o ounces, by was satisfactory 

Kolhing abnormal was nolod at birth. ^ p^tlessness were first ob- 
antii the evening of the fourth day w'hen ‘ n f ui^od cells, :hfi'f6,boO; 

served. Blood count the following morning nresont Although both 

liemoglehi,, 14.3 Gut., with 1 per f ’ferylh^i fotalis wa.s 

mother and infant ivere Kli iiositivc, a diagnosis - J 

1047 



1048 


TISDALL ET AL. 


Am. J. Obst. & Gyncc. 
December, 1947 


made and the baby Avas given a transfusion of 100 c.c, of Group A Rh-negative 
blood. A similar transfusion Avas given on the sixth day. The baby responded 
Avell and the jaundice cleared in a feAV days. On discharge, on the thirteenth 
day, the red blood cell count Avas 6,090,000, hemoglobin 20 Gm., Avith no normo- 
blasts noted. Weight Avas 6 pounds, 5 ounces, aild the baby has continued to do 
Avell since. Blood studies of the baby, mother, and father are in Table I. 

Table I 



BLOOD 

GROUP 


ANTI Rh" 
SERUM 


ANTI Hr' 
SERUM 

PUENOTYPE 

Baby 

A, MN 

+ 

+ 

+ 

+ 


Mother 

0 MN 

+ 

- 

+ 

+ 


Father 

A, N 

-f- 

+ 

+ 

+ 



The agglutination and blocldng tests of tlie mother’s serum for Rh anti- 
bodies Avere negative but the conglutination test Avas positiA^e for Rh" antibodies 
Avith a titer of 1 to 8. Group 0 Rh" cells AA^ere used in all tlie antibody determina- 
tions. The maternal blood also had an anti A isoagglutinin titer of 1 to 2,048 
and an anti B i.soagglutinin titer of 1 to 8. 

Comment : This is a case of erjdhroblastosis fetalis occurring in an infant 
born of an Rh-positive primigravida. Careful questioning of the mother elicited 
no historj^ of prcAious transfusions or other blood therapy. Blood studies re- 
vealed a discrepancy betAveen the Rh subtjqAes of the mother and infant. The 
mother lacked the Rh" radical Avhich the infant inherited from her father. Rh" 
antibodies AAuth a titer of 1 to 8 Avere demonstrated in the mother’s serum by 
the conglutination technique. Although there AA'ere also present the requisites 
for A-B-0 isoimmunization — mother group 0, baby group A, Avith the mother’s 
serum liaAung an anti A isoagglutinin titer of 1 to 2,048 — it is believed that the 
predominant etiological factor AAms the .subtype Rh" isoimmunization. 

Case 2. — B. W., A\diite, 28 years of age, graAuda ii, para i, delivered a seven 
months premature female spontaneou-sly, Feb. 5, 1947. DeliA^ery Av^as com- 
plicated by a marginal placenta previa Avhich Avas treated bj^ simple rupture 
of the membranes and a transfirsion of 750 c.c. of Rh-negative blood. The 
patient aa^s originally considered Rh negative on the basis of a test by the 
standard anti Rho serum. The infant AAms in good condition at birth, but Avas 
placed in an incubator on the usual premature regime. Her condition Avas satis- 
factory until the third day, AAdien jaundice AAms observed. Blood count AAms red 
blood cells, 5,720,000; hemoglobin, 22 Gm. AAuth 10 per cent normoblasts. A 
diagnosis of erythroblastosis fetalis Avas made and, since repeated blood counts 
shoAved no significant drop in red blood cells or hemoglobin, no transfusions AAmre 
given. The jaundice persisted for eight days, gradually fading. The infant 
continued to thrive and gain Aveight. HoAAmver, further blood counts ,shoAA-ed: 
On March 22, six Aveeks after birth, red blood cells AAmre 3,890,000, hemoglobin, 
13.9 Gm. ; on March 24, red blood cells Avere 3,730,000, hemoglobin, 12 Gm.; on 
March 31, red blood cells AAmre 2,730,000, hemoglobin 9.9 Gm. ; and on April 1, 
red blood cells AAmre 2,530,000, hemoglobin, 9.2 Gm. At the age of eight AA-eeks 
Rh-antibody studj’^ of the infant’s serum disclosed the presence of Rho antibodies 
Avith a titer of 1 to 128 by the agglutination technique and a titer of 1 to 16 by 
the conglutination technique. A transfusion of SO c.c, of Rh-negatiAm Group 0 
blood Avas then given, and a similar tran.sfu.sion of 85 c.c. tAAm days later. During 
this time no clinical jaundice AA’as noted, although the infant’s icterus index As'as 
25. The baby responded Avell to transfusion and continued to gain AA'eight. 
Examination of the blood on April 7 j’evealed no antibodies. The baby aa'o.s 
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discharged in excellent condition on April 12, weigliing 5 pounds, 8 ounces, with 
red blood cells 5,90P,000, hemoglobin 23.4 Gm., and has continued to do well. 
Blood studies of the baby, mother, father, and brother are as follows : 

Table II 



BLOOD 

GROUP 

ANTI Rh' 
SERUM 

1 ANTI Rll" 

1 SERUM 


ANTI Hr' 
SERUM 

PHENOTYPE 

Baby 

0 

+ 


+ 

+ 

Eh, Ehj 

Jlother 

A 


+ 



Eh' Eh" 

Father 

0 

+ 

+ 


+ 

Eh, Eh, 

First child 

A 

+ 

+ 

- 

+ 

Eh' Eh" 


The agglutination and blocking tests of the mother’s serum for Rh anti- 
bodies were negative but the conglutination test was positive for Rho antibodies 
with a titer of 1 :256. Group 0 Rho cells were used in all the antibody determina- 
tions. 

Comment : This case presents a classical picture of intra Rh incom- 
patibility. The mother, although Rh positive, lacked the Rho radical found in 
the baby’s red cells. Her serum had anti Rho antibodies with a titer of 1 to 256. 
Since the firstborn child had the same Rh phenotype as the mother, isoimmuniza- 
tion to the Rho radical could not have occurred as the result of the first preg- 
nancy. There was no history of previous transfusion to the mother. Conse- 
quently, the mechanism of isoimmunization in this ease is similar to that oc- 
curring in a primigravida. An important finding in this case was the discovery 
of the Rho antibodies in the baby eight weeks after birth. These antibodies were 
responsible for the progressive anemia. So far as we have been able to ascertain, 
this persistence of antibodies in the infant for so long a period of time has not 
been reported previously.® 

Discussion 

These two cases show that erjdhroblastosis fetalis does occur in infants 
born of Rh-positive mothers. Case 1 demonstrates that this sjmdrome may be 
present in the firstborn child. Obstetricians should be aware of this possibility, 
and family blood studies should be done in all cases of jaundice occurring in 
newborns. While it would be impractical to study prenatally Rh-positive 
inothers for antibody formation, nevertheless their babies should be observed for 
signs of erythroblastosis fetalis. In addition, Rh-negative primiparas with Rh- 
positive husbands should be examined for antibodies as carefully as Rh-negative 
luultiparas. Complete reliance cannot be placed on a historj’’ of no previous 
blood therapy in primiparas, as it is entirely possible that blood may have been 
given to them early in infancy, unkno'wn to themselves or their parents. 

In Case 2, on the basis of testing with the standard 85 per cent anti Rho 
serum, the mother would ordinarily be classified as Rh negative and the infant’s 
erythroblastosis ascribed to the usual Rh incompatibility. Undoubtedly, study 
of such cases in the past with anti Rh' and anti Rh" serums would have disclosed 
other instances of intra Rh incompatibility. Since both of these serums are now 
available, more complete studies of the etiology of erythroblastosis fetalis can be 
made in the future. 

The question of what kind of blood should be used in the therapy of these 
erythroblastotic infants and their mothers is of great importance. Blood of the 
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.same Rli plienotype as the motlier’s would be ideal. Such blood, liowever, may 
be difficult to obtain. Since the serums of both infaiit and mothei’, although 
classified as Eh positive, contain Eli antibodie,s, it is more practical and easier 
to transfuse with Eh-negative blood than to obtain Eh-positive blood of the 
exact phenotype as the mother’s. Thus, therapy for the infant should consist of 
Eh-negative blood, and, if transfusion is necessary for the mother, similar blood 
should be used. However, it is imperative that the Eh-negative blood used for 
transfusion in these eases should be ela.ssified as such on the basis of te.sting 
with the three Eh antiserums (anti Eho, anti Eh' and anti E") and not on the 
usual basis of testing with the standard anti Eh„ serum. Se7’ious complications 
may occur if this precaution is not obsei-ved. To illustrate, in Case 1, both 
mother’s and infant’s serum contained Eh" antibodies. If blood classified as 
Eh negative after testing with the usual anti Eh,, serum, but nevertheless con- 
taining Eh" cells, had been given to the mother, a severe hemoljdic transfusion 
reaction would have occurred. If the same blood had been given the infant, the 
eiythroblastosis would have become more severe. 

We believe -it important to note that the same precaution .should be ob- 
served in the designation of Eh-negative blood when transfusing cases of erythro- 
blastosis due to true Eh incompatibility. The antibodies present in the senims 
of both mother and child may be Eho, Eh' or Eh" in t3'pe. The use of so-eaUed 
Eh negative blood containing Eh' or Eh" cells might have serious consequences. 

It is interesting to speculate on the reason for the persistence of anti- 
bodies for eight weeks after birth in the infant in Case 2. Perhaps the red 
cells of a premature infant absorb or’ react more .slowlj^ to antibodies. Perhaps 
the X protein postulated by Wiener® as necessarj'- for the reaction of certain 
types of antibodies -wnth red cells is insufficient or only weakly active in pre- 
matures. Certainlj’’ more stud}'- remains to be done on the period of time of 
persistence of antibodies in the newborn and the reason thereof^ 

The clinical course of these two cases which re.sponded well to blood trans- 
fusions confirms the accepted opinion that er^dhroblasto-sis fetalis due to intra 
Eh incompatibilit}^ is less severe than when caused by true Eh incompatibilit.v. 
This is due apparently to weaker antibodies. Two cases of erjd^hroblastosis due 
to A-B-0 incompatibility now being .studied are also of a less serious natinc. 
These observations will be reported subsequentlj^ 

Conclusions 

1. Erythroblasto.sis fetalis does occur in infants born of Eh positive 
mothers, and also in infants born of primigravida. 

2. Blood for transfusion of both mother and child, where erythroblastosis 
has occurred, must be ela.ssified as Eh negative on the basis of negative testing 
with anti Eho, anti Eh' and anti Eh" serums. 

3. Eh antibodies have been found to persist in a titer of 1-256 in an 
erythroblastotic infant for as long ks eight weeks after birth. 

4. All newborn babies with jaundice should be investigated for blood in- 
compatibilities. 
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Addendum 

Since this paper was submitted for publication, we have observed two additional 
cases of erjdhroblastosis in infants born of Eh-positive mothers. In one case, Eho anti- 
bodies were found ; in the other, Eh" antibodies. 



ERYTHROBLASTOSIS FETALIS IN THE INFANT OF 
A PRIMIGRAVIDA 

Henry C. Spalding, M.D., Richjiond, Va. 

A lthough erj'^throblastosis fetalis in the firstborn is by no means un- 
known,^ it is rare to find tlie condition, gspecially in the hydropic form, in 
the firstborn where there is no history of previous pregnancy or blood injection. 
Such a case is herein reported. 

Levine and WalleH collected and reported nineteen mothers who had 
delivered their fii’stborn with erythroblastosis fetalis. These mothers had 
previously been transfused with blood without regard to the Rh factor. There 
is also presented, in the same paper, a group of nine eases of erythroblastosis 
fetalis in the firstborn of mothers not previously transfused. These infants were 
presumablj^ Rh positive. In only one of these latter ease.s, however, was the 
blood of the mother positive for anti-Rh agglutinins, and the firstborn of this 
mother is listed as having erythroblastosis fetalis mild enough to need no treat- 
ment. 

The case which I am reporting differs from those listed by Levine and 
WalleU in that: (1) There had been no previous pregnancies; the cervix was 
distinctly nulUparous. (2) Diligent questioning of the patient and the 
patient’s family revealed not the slightest hint of blood by vein, or by injection 
subcutaneously, intramuscularly or intraperitoneally. (3) This patient showed 
anti-Rho agglutinins in a dilution of 1:64, and (4) delivered a macerated, 
hj'-dropie fetus. 

Mrs. P. P. 0. first came to the author’s attention April 17, 1945, because 
of amenorrhea, frequency of urination, and enlargement of her breasts; her 
last menses began Dee. 3, 1944, and fetal movements had been felt one week 
prior to her initial visit. Her past, family, menstrual history, etc., were notable 
only for the absence of relevant positive data; she was one of five children all of 
whom Avere healthy. The patient’s husband was in good health, 38 years old, 
weighed 165 to 170 pounds, and Avas 5 feet 11 inches tall. 

Phj^sieal examination revealed that this 38-year-old primipara Avas 5 feet 
21/^ inches tall, AAmghed 143 pounds, had a blood pressure of 115/60, and a 
.systolic mitral murmur. Her pehne measurements AA’^ere Avithin normal limits, 
and nothing Avas found on bimanual examination except an intrauterine preg- 
nancy of 18 Aveeks’ duration. Laboratory Avork Avas negative save for a loAA^ering 
of the hemoglobin to 13.5 Gm. (17 Gm. = 100%). 

Because of the heart findings, a cardiologist Avas asked to see the patient. 
He reported a normal x-ray study of the chest, normal electrocardiogram, and 
added “AA’e AA'ould be justified in not imposing any special restriction on account 
of the heart.” 

With the aboA^e in mind, the patient AA^as treated as a normal expectant 
mother. Milk, vitamin D, and ferrous .sulfate AA-^ere prescribed, later to be re- 
placed by medication containing dicalcium pho.sphate, Auosterol, and ferrous 
sulfate. Urine, AA^eight, and blood pressure remained noimal as the pregnancy 
adAmnced, but in spite of iron therapy, a check on the patient’s hemoglobin, June 
19, 1945, shoAved the same IcA^el as the initial reading of 13.5 grams. When s%n 
July 10, 1945, her blood pressure was 115/60, AA^eight 1521/^ pounds, shoAving 
a gain in three months of 9i/^ pounds. In the next two weeks, hoAvever, the 
patient gained 5 pounds, and Avas placed on a dietary regime markedly restrict- 
ing the ealories. 
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On Aug. 1, 1945, five weeks before the expected date of confinement, a 
spontaneous rupture of the membranes occurred. This was followed^ in four 
hours by the onset of labor and admission to St. Luke’s Hospital.. 

On admission, contractions of the uterus were occurring every two to three 
minutes and lasting thirty seconds. The fundus uteri (McDonald) measured 
34 cm. Heart, lungs, blood pressure, temperature, pulse, and respiration were 
normal, but no fetal heart sounds were heard. One hour after admission to the 
hospital, rectal examination revealed the cervix 5 cm. dilated, with the vertex 
just below the ischial spines. Twentj'- minutes later the head was almost on the 
perineum with no cervix palpable. Forty-five minutes of second stage labor 
yielded no progress, and examination reAmaled the head to lie in a L.O.T. posi- 
tion with antepartum fetal death. This had been suspected by the absence of 
fetal heart sounds, and was confirmed by finding maceration of the scalp. The 
head was manually rotated with ease to an anterior occiput, and an easy low 
forceps served to complete deliverj'- of the head. Moderate difficulty was ex- 
perienced in the extraction of the shoulders and abdomen. The diagnosis of 
fetal hydrops, seemed obvious. Weight of the baby was 9 pounds 2 ounces. 

At the time this patient was under observation, it was the author ’s practice 
to secure Hh determinations only on multiparas who had had previous stillbirths 
or neonatal deaths. Blood was drawn immediately after the delivery and 
reported Rh negative, blood group A, and the husband blood group B, Rh 
positive. Dr. Levine further reported the blood of the patient as follows : ‘ ‘.The 
blood shows strong anti-Rho agglutinins in a dilution of 1 ;64; Group A. Rhb Hr. 
positive.” The patient later donated 500 c.c., of 'blood, the anti-Rho serum 
from which was used successfully for Rh tj’ping. 

Intrapartum and postpartum blood loss was minimal, and it was not neces- 
sary to transfuse the patient. On the sixth postpartum day the hemoglobin 
was 70 per cent Sahli, with 3,710,000 red blood count. Ferrous sulfate was 
depended upon to correct this slight anemia. There "were no complications, and 
the patient was discharged in good condition. At the six-week check-up the 
hemoglobin had risen to 90 per cent Sahli. 

Essential findings in the pathologic examination of the baby and placenta 
were as follows : 

The baby was a term female with markedly distended abdomen over which 
the skin was thick, edematous, and macerated. The peritoneal, pleural, and 
pericardial cavities were filled with bloody fluid. The liver and spleen were 
considerably enlarged, but microscopic examination was not informative because 
of marked autolysis. However, near the capsule of the liver, numerous normo- 
blasts were to be seen. The other organs were essentially normal. 

The placenta measured 28 by 19 by 4 cm., and was firm, yellowish-white, 
and meaty. Microscopically, the cuboidal cells lining the villi were young in 
anpearaiice, and the villi contained large pale young cells characteristic of the 
placenta of erythroblastosis. Anatomical diagnosis was erythroblastosis fetalis 
with hydrops. 

Summary 'and Conclusions 

1. Severe erythroblastosis fetalis (fetal hydrops) can occur in primi- 
gravidas who have not previously received blood in any manner. 

2. Rh determinations should be made on all pregnant w'omen, and Rh anti- 
body studies made on all pregnant Rh-negative women in the latter weelvs of 
gestation. 
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. TRAVEL IN PREaNANOY 


William B. Beach, Jr., M,D., Chicago, III. 

(From The Department of Obstetrics and Gynecology of The University of Chicago, and 

The Chicago Lying-in Hospital) 

O BSTETRICIANS are not in complete agreement as to liow mncli the preg- 
nant woman may travel Avithoiit clanger to the pregnancy. The practice of 
our departmental staff is to permit travel by plane, Pullman, or ocean .steamer 
up to the thirty-fourth week. However, before an}" long trip is made the pa- 
tient is examined vaginally to determine the condition of the eendx. Travel by 
automobile is permitted up to a maximum of 300 miles per day witli an ade- 
quate rest period of at least two hours at the end of 350 miles. With the.se re- 
.strietions long automobile trijxs ai'c permitted. If the patient ha.s shown any 
evidence of a threatened abortion or has a history of abortion or premature 
labors, travel by any means is re,strieted or forbidden. During the war there 
was so much travel by pregnant women that it became obvious that the instruc- 
tions were too restricting. It was, therefore, deemed advi.sable to gather further 
information on this subject of travel in pregnancy. 

Diddle, in September, 1944, published a paper on this subject. His data 
were collected on obstetric dependents of armed forces personnel He was located 
on an island 127 miles from the mainland and connected by a rough a.sphalt and 
coral highway. The nearest railway Avas 170 miles away on the mainland. In 
order to commute from the island to the mainland the patients had to travel 
over this highway by car or bus. In his series, of 289 women who traA'clcd be- 
fore the fourth month, 16, or 5.6 per cent, aborted or threatened to abort; 
whereas 17.9 per cent of the nontravelers aborted or threatened to abort. Only 
one patient of his seemed to abort from travel in itself. This Avas the case of a 
Avoman who had taken a motorcycle ride a fcAv hours prcAdously. His conclu- 
sions Avere that neither the distances coAmred, nor the method of travel, nor the 
time of month a journey was undeiffaken revealed any significant differences 
in the incidence of abortion. 

In the Chicago Lying-in Hospital OAmr a period of approximately tA \"0 and 
one-half months, 681 patients AA"erc intervicAv^ed a fcAv days folloAving deliveiy. 
They AA"'ere a.sked for the folloAving information: fl) Avhether Ihev had traveled 
at any time during their pregnancy, (2) Avhere they traveled, (3) date of their 
trip, (4) method of travel, and (5) discomfort or illne.ss during or immediately 
folloAving the trip. 

This group of 681 patients can be dhnded into the folloAving groups: 


1. no travel in present pregnancy 

2. traveled in present pregnancy 'IC.S 

3. abortion AV'itli no travel preceding 18 

4. abortion with travel preceding rt 

total 081 


These patients Avere also asked regarding previous pregnancies in 
they had traveled and in a fcAv instances concerning previous abortions, i hese 
additional pregnancies bring the total to 719 pregnancies studied. 
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These 719 pregnancies can be divided into the following groups: 


1. no travel 


337 

2. traveled during pregnancy 


341. 

3, abortion with" no travel preceding 


24 

4. abortion with travel preceding 


17 


total 

719 


An abortion is considered in this survej'^ as any termination of pregnancies 
prior 'to twenty-eight weeks. As to the criteria as to whether a patient traveled, 
a patient is placed in the no travel category in this surve}^ unless the trip was 
100 miles or farther. There are a few exceptions to this in the case of some 
patients who made numerous trips of short distances. Thej'- will be discussed 
individually later in this report. In the case of abortions anj’^ trip other than 
ordinary short rides around the city places the patient in the traveled category 
regardless of whether the trip was 100 miles or not. 

It is acknowledged that there are many limitations in this survey, limita- 
tions which are unavoidable because of their complexity. Among these limita- 
tions which influence the aecnracy of this report are the type of roads over 
which the patient traveled, and if the trips were made by going for long hours 
at a time without rest stops, and many other factors which are difficult to 
record statistically. The first portion of this survey will be devoted to the non- 
abortive eases, and the second portion to the abortions. 

Table I gives the percentage of total number of pregnancies with traveling 
in each lunar month by various methods. The peak of traveling was reached in 
the seventh month. The greatest part of the traveling was done l^y automobile 
and train, with very little by bus. 

As to the distances traveled bj'" these women there was no large concen- 
tration of a group of women having traveled a short distance or a long dis- 
tonce. There is one exception to this in the distances traveled by automobile 
in the 100 to 199 mile category for all months and in the 100 to 299 mile cate- 
gory for the sixth through the ninth months. In this instance there is a large 
group of women having traveled less than 300 miles. Other than this the 
distances traveled by these women are spread rather evenly from 100 miles to 
over. 3,000 miles. 

As to plane travel, most of the distances traveled are large as is to be ex- 
pected, due to the inability to take short plane trips on most airlines. 

Bus travel was used mainly for short trips, very few patients taking long 
trips by this method. 

Of the boat trips, there were only three — one each in the fourth, fifth, and 
sixth lunar months. The trip in the fourth lunar month was an ucean voyage 
trom England to New York. The other tAvo boat trips were Great Lakes vaca- 
tion cimises. 

. Several of the patients traveled a good deal throughout their pregnancies 
with no apparent ill effects. 

Patient K. M., No. 390168, traveled by train from New York to Boston in the sixtli 
fflonth; from Boston to Los Angeles in the seventh month; from Los Angeles to San Fran- 
cisco in the ninth month; and from San Francisco to Chicago in the tenth month. 

Patient A. T., No. 381713, lives in Champaign, 111. She traveled by train to Chicago 
and return (276 miles round trip) every three weeks for her clinic visits from the fifth 
aionth to the time of delivery. 

Patient L. C., No. 378751, traveled by car 150 miles every weekend during her preg- 
nancy. 

Patient A. N., No. 375491, traveled by car between Chicago and St. Louis, Mo. (600 
miles round trip) every three weeks during her second, third, fourth, fifth, sixth, and seventh 
months. 



]^056 BEACH Am. J. Obst. & Gyncc. 

December, 1947 

Table I 


1 

1 

MONTHS GESTATION | 

PEItCENTACE OP TOTAL 
PKEOKANCIES WITH 
TKAVELING 

TYPE OF TARVEL 

1 

3% 

car 


1.6% 

train 

2 - 

3.6% 

car 


2.2% 

train 


0.2% 

plane 


0.1% 

bus 

3 

3.6% 

car 


3.6% 

train 


0.8% 

plane 


0.1% 

bus 

4 

5.5% 

car 


4.8% 

train 


0.8% 

plane 


0.2% 

bus 


0.1% 

boat 

5 

5.0% 

car 


5.0% 

train 


1.3% 

plane 


0.1% 

bus 


0.1% 

boat 

G 

7.0% 

car 


5.0% 

train 


1 2% 

plane 


1.1% 

bus 


0.1% 

boat 

7 

9.3% 

car 


0.1% 

train 


0.9% 

plane 


0.7% 

bus 

8 

9.1% 

car 


4.5% 

train 


0.7% 

plane 


0.7% 

bus 

9 

0.9% 

car 


2.5% 

train 


0.4% 

plane 


0.1% 

bus 

10 

2 0% 

car 


1.2% 

train 


0.1% 

plane 


Patient M. H., No. .388042, in lier first pregnancy traveled by train from Washington, 
D. G. to Chicago (700 miles) in the first month; from Cliicago to Miami (1,391 miles) by 
train in the third month; from Miami to Washington, D. C. (1,117 miles) by train in the 
third month;; from Washington, D. C. to Norfolk, Va. (175 miles) by automobile in the 
fourth month; from Norfolk, Va., to Washington, D. C. to Chicago (875 miles) in the fifth 
month bj' train; and from Chicago to Miami (1,391 miles) by train in her eighth month. 

Patient C. B., No. 380263, made five plane trips between Chicago and Kansas City 
(1,500 miles round trip) during the third, fourth, and fifth months. 

There are many other patients who traveled extensively during- their preg- 
nancy, and those listed above are but a few examples. 

Attention can now be given to the various methods of travel. In general, 
patients found that, when traveling by car, short hours of driving -^vith fre- 
quent rest stops left them feeling much less fatigued than when driving eon- 
tinuou-sly for several hours. 

In traveling by train, .streamliners and Pullman aceommodation.s were much 
preferred; the patients traveling by coach becoming fatigued, nauseated etc., 
much more readily. Those that traveled by bus did not find it as comfortable 
as traveling by Pullman or private car. 
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The teclinique of Hesseltiiie and Hopkins^ was employed Tlie test strain 
was an 18- to 24-hour 5 per cent glucose broth culture. The concentration of 
the re.spective chemicals and the vehicle for the compounds arc indicated in 
the table. Equal amounts of the suspeiided broth culture were placed in the 
test tubes containing the medicament. Each tube was agitated immediately 
after the addition of the agent to insure thorough mixing. After five minutes’ 
e.xposure a loop (size 3) of material Avas transferred to a i)etri disl}. 
Sabouraud’s agar media was poured immediately and the plates rotated to 
complete the seeding. Observations were made for several days and compared 
to control plates. Actually the forty-eight hours’ reading Avere tlioroughly 
reliable. Four ])lus equaled the control, Avith graduations doAAm through 3, 2, 
and 1 plus for decrease groAvth of organism Avhile 0 means no groAvth. Final 
concentrations Avere one-half of the original. 


Table I. The Fungicidai; Potency op Compounds Upon IMonilia Cultures (G225) in 
Glucose Broth and in Glucose Broth to tVHicH Human Serum and 

Cells Have Been Added. 



CONCEN- 

TRATION 

PER 

CENT 

VEHICLE 

BROTH 

OROAA’TII 

A’EHICLE 

CELLS AND 
SERUM 
GROAVTH 

.1. Kidinolcic acid 

0.7d 

ale. 05% 

- 

ale. 95% 

- 


2.0 

glv. 90%, ale. 10% 

X 

gly- 

- 

2. Propyl para liydroxy- 

0,1 

ale. 50% 

- 


■f 

benzoate 

1.0 

fflv. 90%. ale. 10% 

— 

gly- 


,‘i. O.xyquinoline sulfate 

0.025 

ILO 

+ + 



4. Stearic acid 

5.0 

ale. 95% 

- 

ale. 95% 

fJ- 

ij. CetA’l alcohol 

0.5 

ale, 95% 

- 

gly- 

+ -h -i- 

0. Cetyl dimethyl am- 

0.2 

ILO 

+ 

ILO 

- 

monium chloride 






7. Cetyl diethyl am- 

2.0 

JLO 

- 

ILO 

- 

monium chloride 






S. Cetyl (di-N-Butyl) 

0.2 

ILO 

-1- 

ILO 

- 

ammonium chloride 






0. Tricthanol amine 

0.25 

ILO 

4* 4* + + 



10. Sulfamic acid 

0.1 

ILO 




11. Calcium propionate 

10.0 

ILO 

-t- + ■!- H- 



12. Sodium ])ropionate 

10.0 

ILO 

■I- ■!■ -h -i- 




Ale. = alcohol; Gly. = Klycorine; ILO = -vvatcr. Final concentration of material In 
one-half. 


Tliasc that held promise Averc sul).iec(ed to more rigid test liy adding lilood 
cells- and serum. It has been demonstrated that 50 per cent to 95 per cent 
ctliyl alcohol has some fungicidal action. It should be pointed out also tliat 
ethyl alcohol in these concentrations causes irritation of the vaginal mucous 
membranes and is unsuitable for this organ. Tlie.se tAvo factors Avere eliminated 
by using glycerine as the .sole or major substitute for the alcohol .soluble com- 
pounds. A mixture of 9t) per cent glycerine and 10 per cent ethyl alcohol served 
as a -satisfactory A'chicle in instances Avhere glycerine alone Avas not satisfactory. 

It has not been demonstrated tliat comjilcte killing in fn-e minutc.s is 
necessarily the best approach for in vivo apidication but prompt lethal action 
has received the most attention. Neverlhele.ss previous tests haA'c ha<l partial 
confirmation by clinical respon.ses to the in vitro lethal materials. 








LOW MATERNAL MORTALITY WITH PERSISTENCE OF 
HEMORRHAGE AS THE CHIEF CAUSE OF DEATH; 

AN ANALYSIS OF PUERPERAL DEATHS'lN 
BROOKLYN DURING 1946- 

Charles A. Gordox, M.D., P.A.C.S., Brooklyx, N. Y. 

T he importance of a program for the prevention of mortality in childbirth 
can be best shown by comparison of the maternal death rate of Brooklyn foi- 
1946 with the rate for 1937, the j’-ear the Brooklyn Committee on Maternal 
Welfare began its analj’^sis of maternal deaths. 

In 1937 there were 164 puerperal deaths in Brooklyn, and the maternal 
death rate was 40.7 per 10,000 live births. In 1946 this rate had fallen to 8.7, 
and there were but 57 puerperal deaths. It would appear that if the maternal . 
death rate of 1937 had not been reduced, 187 more women in Brooklyn would 
have died of childbirth in 1946 alone. 

A reduction of SO per cent Is notable, even though maternal death rates 
are declining generally. The latest figure available for the United States (1944) 
is 23 per 10,000 live births. The puerperal mortality rate for the entire City 
of New York in 1946 was 10.4 per 10,000 reported terminated pregnancies. This 
figure for 165,716 total births in this city of nearly eight million people is 
extraordinarily good. The rate for Brooklyn has been the lowest of the five 
counties included in New York City for the past three years (Pig. 1). 

Our Brooklyn experience is of more than local importance. Our critical 
analyses of the causes of maternal mortality do not depend solety upon the 
factual data of certificates of death. The case records in our files vary in qual- 
ity, and data e.ssential to a good ca.se report are often lacking, yet the controllable 
faetoi’s of death are usually found. It may he said with confidence that deduc- 
tions made from statistical tabulations based upon the meager information on 
the certificate of death can never be more than generalized. 

More births occur in Brooklyn than in more than lialf of the individual 
states, klore babies are born in Brook]\ni than in any other borough of the City 
of New York, more than in Philadelphia, and neaily three times as many as in 
Boston. There are few states comparable to the City of New York, and but few 
cities of the United States comparable to Brooklyn alone. (Table I.) 

In 1946, fifty-seven deaths in Brooklyn were assigned to puerperal causes 
by the Bureau of Records and Statistics of the Department of Health of the 
City of New York. The causes of death are listed in Table II, and comparison 
is made with the two previous years. 

Nonwhite Deaths® 

The nonwhite population of New York City is an important slati.stieal 
factor, since the puerperal death rale of Negro women in 1946 was two amJ 
one-half times that of Avhite women, while their dealli rate from aboilion was 
more than ten times as great. In Brooklyn the puerperal mortality 
Negro women was nearly twice as high as the while, and their abortion mortaJii} 

^ead at a nieetinf,- of the Brooklyn Gynecological Society, May 2, 1917. 
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lliose patients ti’aveliiig by plane preferred that nietliod, especially those 
wlio iiad also traveled by other methods during their pregnancy. There were 
a few cases of nausea and vomiting, but these occurred when' the plane trin 
was made m bad* weather. 


Abortions 

As regards the abortions, 24 occurred in ■women giving no history of havin'^ 
traveled at any time during their pregnancies. In addition, ten of the patients 
WHO went to term had spotting during their early months but had done no 
traveling up to the time of the spotting. This makes a total of 34 abortions 
ana tlireatened abortions who give no history of travel. 

Seventeen patients gave a history of having traveled at some time prior 

0 tlieir abortion. In addition, two patients -who went to term had spotted in 
ear y pregnancy immediately following a trip— one after a 600 mile train trip 
ni lier fittli month; the other folloiving a short automobile ride over a veiy 
roiigli road in her third month. This gives a total of 19 abortions and tlireat- 

led abortions in whom a history of traveling is given. 

In condensed form : 

1. patients with no travel 34 64.2% 

2. patients with a history of travel 19 35.8% 

total 53 100.0% 

1 the 19 cases. of abortions and threatened abortions in women ivho trav- 

IW fT° + " traveled at any time near enough to the onset of sjnnptoms 

T le traveling to have been a possible factor. In four of these cases the onset 

wn immediately followed the trip, and of these four patients, t'wo 

^'eiit on to a full-term pregmancy. 

o!i there are tivo cases which actuallj^ aborted and in whom the 

nnC syJ^Ptoms was immediately preceded by a trip. Whether or not these 
trn!Ti Olliers for that matter, would have aborted if they had not 

ve ed is imjiossible to say. In four cases, however, it seems definite that the 
ip was the immediate precipitating factor of symptoms even though other 
‘Ctors may have been involved. 


Conclusions 

111 339 pregnancies traveling -was done -without any threat of abortion. In 
^'0 additional eases threatened abortions -were probabh’- the result of a trip, 
Ht the pregnancies went on to term. 

Ir It abortions wdth a history of traveling, only six had traveled near 
enough to the time of onset of symptoms to be a possible factor. 

the patients who traveled, in eight or 2.2 per cent, could 

orV^^^ l^een a factor in threatening or producing abortion, and in four, 
rfp could the trip be said to be the immediate precipitating factor. 

this latter group of four, t-v\*o, or 0.6 per cent, actuallv aborted, the other 
tR-o going on to term. 

From the extent of traveling done by pregnant -women in all stages of their 
piegnancies without complications, it -would appear that traveling is not harm- 
ril to the majority. 

Reference 

• Riddle, A. tv.: Air. J, Oust. & Gyxec. 48: 354-3C0, 1944. 
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Table L Statistical Impohtan^ce, New York Citv axb Brooklyn, 1944 

LIVE BIRTHS (iX THOUSANDS) BY PLACE OK OCCURRENCE 


XEW YORK CITY 

122 


BROOKEYX 

44 

STATES 



CITIES 


New York 

229 


Los Angeles 

00 

Penn.sjlvaiiia 

178 


Chicago 

,59 

California 

177 ' 


Philadelphia 

38 

Te.xas 

164 


Detroit 

35 

Illinois 

139 


Boston 

18 

Ohio 

132 




TABEE II. ilATERKAE 

Deaths 

(Brookiw.v, 1946) 


CAUSE 

1 

1940 

1 1945 

( 1944 

Abortion 

140-141 

7 

11 

10 

Ectopic 

142 

2 

2 

3 

Hemorrhage 

1.34-14G 

8 

13 

8 

To.xcniia 

144-148 

12 

5 

11 

Infection 

147 

12 

17 

20 

Accidents of labor 

149 

11 

10 

8 

Of her 

14.'3-]oO 

5 

9 

2 

Total 


57 

07 

02 

Total births 


04,559 

54,293 

51,082 

Rate 


8.7 

12 

12,2 


1 ‘ale eight and one-half times as high as that of wliile women. The pnei’peral 
moi’talily rates for all boroxighs are corrected for coloj* according to the 3940 
census population. All New 'i’'ork puerperal mortality rates are ea}f5ulated 
fj'om the number of reported terminated pregnancies. This is done nowhere else 
in the United States, Whether this .statistical method i.s better than the usual 
live birth ratio, is, ixi my opinion, doubtful (Fig. 2). 

Nonpuerperal Deaths’^ 

It i.s common practice, in analy.sis of deaths a.s.socialed with childbirth, to 
])ay no attention whatever to tho.se not a.ssigned by the stati.stician directly to 
puerpei'al causes, since no matter xvhat they include or how many there are they 
do not affect the maternal death rate. No good program can be planned, how- 
evei’, without .study of these deaths, if only becau.se a large number of death.s 
due to cardiac disease will not otherwi.se be found. The total number of deaths 
as.soeiated xvith childbirth, but officially assigned to nonpuerperal cau.se.s, in 
1946 w{)s fifteen. Two .suicides arc included, one after ce.sarean .section, the other 
during labor.’ In nine cases death was due to Kheumatic heart di.scase. 

Deaths Early in Pregnancy 

Death Avas due to ectopic pregnancy in two cases, and seven cases ^veve a.s- 
signed to abortion. 

In the ectopic ca.ses, death was due to failure of diagno.sis in both ea.se.s. 
In one case in which diagnosis had been missed by two physician.s, the third 
found the patient dead in bed at home. In the other case deatli followed laparot- 
omy, after curettage in another ho.spital. 

In four cases abortion had been induced, with perforation of the uterus and 
intestinal injury in rtvo ea.se.s; in two others in Avhich hemorrhage was profu.se 
for .several hours, death Avas finally due to infection. Included i.s a case of 
eclampsia in the tAventy-seventh Aveek, in AA'hich labor Avas induced by manual 
dilatation and bougie after scA'eral convulsions and fetal death. 
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Cesarean Section 

Cesarean section was associated with death in seventeen of the total number 
of seventy-two deaths, or in fourteen of the fifty-seven deaths assigned to pue:’- 
peral causes. It is curious tliat death was due to infection in but three case.s. 
In three cases in the nonpuerperal group death was due to Addison's di.sease, 
suicide, and cardiac disease; and in the puerperal group to eclampsia (one), 
uremia (one), aspiration asphyxia (one), atelectasis (two), -cardiac disease 
(two), transfusion (two), spinal anesthesia (one), and infection (three). All 

• three deaths from infection followed the lower segment operation, two after 
long labor; in the other ca.se death on the eleventh day followed operation upon 
a patient whose hemoglobin was 40 per cent; 500 c.c. of plasma were admin- 
istered just prior to operation, and 500 c.c. of blood immediately afterward; 
at autop.sy thrombosis of the left common iliac vein and pulmonary embolism 
were found. 

Anesthesia 

It is not po.s.sibie to learn the true importance of anesthesia from statistics 
of maternal death. Eve?! thouorh death is stated to have been directly due to 
aspiration of vomitus, anesthesia is not tabulated as a cause of death. Onl 3 " from 
case records can the frequenej'^ of death from anesthesia be discovered. Its im- 
portance is not widelj^ appreciated. 

Ane.sthesia was an important cause of death in Brooklyn in 1946. Deaths 
may be readil}’’ separated into three groups as due to the toxic action of the an- 
esthetic drug, to aspiration asphj’-xia, and to atelectasis, whether from aspiration 
or not. These deaths are of so great iinportancc that the e.s'sential data of each 
case are reported. 

Ca.sb 1. — Age IS .years, cardiac, in labor four hours at term. Classical 
cesarean section under spinal anesthesia. Sudden death occurred with delivcr.y 
•of the child, twelve minutes after admini.stration of 50 mg. of procaine. 

Four deaths were due to aspiration asplij’-xia. 

Ca,sb 2. — Age 27 years. Bxtraperitoneal cesarean section under gas, oxy- 
gen, ethei’ sequence after fifty hours of labor. At completion of the operation, 
vomiting occui-red. Labored breathing and deep c^mnosis followed. Death 
occurred during laryngeal suction. 

Case 3. — Age 41 jmars. Under gas, oxygen, ether anesthesia h 3 ’’sterectom.v 
for rupture of the uterus had been nearl.v completed when vomiting oecurj-ed. 
Anesthesia was forced at this point and sudden death followed, de.spite removal 
of a large amount of material from the tJ'aehea and bronchi through a broncho- 
scope. 

Case 4. — Age 27 years. Low forceps delivery under gas, oxj^gen, ether se- 
quence after seven hours of labor. Vomiting occurred during repair of episiot- 

• om 3 ’'. D 3 ".spnea and cyanosis followed. Death occurred twenty-four hours later 
with a temperature of 103° P., pul.se 145, and respii-ation 48. X-ray .showed 
"massive bilateral pneumonia.” 

Case 5. — Age 32 3 'ears. Breech extraction under open ether anesthesia. 
As soon as anesthesia was discontinued c 3 'anosis deepened rapidly, bloody frotli 
appeared at the mouth, and death occurred in twenty minutes. 

Atelectasis follows bronchial ob.struetion or decreased ventilation of the lung 
field Mucus is aspirated more often than vomitus, yet a.spiration is not essen- 
tial. There were three cases in which the atelectasis .S 3 m drome appears to be 
t 3 q 9 ical. Essential data follow : 
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Toxemia 

Officially assigned to toxemia were twelve cases; three more were found 
in the infection group, and one in the abortion group. Prenatal care was in- 
adequate in all but two cases. One patient with eclampsia was but 15 years- 
of age. In three cases hemorrhage was said to have been considerable, though 
death was due to eclampsia. Convulsions occurred in nine cases. Cesarean sec- 
tion was performed five times, in two cases after convulsions. 

Infection 

Included in this group of twelve eases are three deaths due to cardiac dis- 
ease, since death had been attributed to pulmonary embolism. _ Altogether, 
embolism was mentioned in ten of the twelve cases assigned to infection. A 
case of eclampsia is included, and three cases of death shortly after delivery 
in which dyspnea, paroxysmal cough, and cyanosis point to anesthesia as the 
cause. 

Tlie statistical rule which, since 1940,. has assigned embolism to infection 
as a cause of death unduly weights this figure. Sudden death shortly after- 
delivery is more often due to a cause other than embolism. Statistics may show 
that there has been no statistically significant decrease in the puerperal septi- 
cemia rate of the City of New York, and that improvement has been effected to 
a large extent by a decrease in deaths from all causes other than infection. Our- 
opinion is other vdsc. 

In but one care of embolism was this diagnosis proved by autopsy. In one- 
ease in which death occurred under anesthesia within half ’an hour of delivery, 
cerebral embolism was said to be the cause. In two cases, clinical embolism oc- 
curred on the third and fifth days in women who were up and about. 

Hemorrhage 

Formally assigned to hemorrhage were but eight deatlis. In two of the 
three eases of postpartum hemorrhage, hysterectomy was performed after other 
measures had failed. Hemorrhage was the actual cause of death, however, in 
six eases otherwise tabulated as abruptio placentae,- rupture of the uterus,® 
and probable rupture of the uterus.® As mpeh as eight units of plasma were- 
given to one patient before blood was procured just prior to hysterectomy. 
In another case of postpartum hemorrhage bleeding continued for three hours- 
in bed, while four units of plasma were administered; the uterus was continu- 
ously massaged, but not explored. 

Hemorrhage was the actual cause of death in 35 per cent of the fifty-seven 
puerperal deaths. The following table will indicate the rubrics in wliich deaths 
due to hemorrhage were found (Table III). 


Table III. Hemorrhage as the Cause op Maternal Death (Brooklyn, 194C) 



OFFICIAL 

statistics 

HEMni;i!U.‘.OE 

HEATHS 

Abortion 

7 

4 

Ectopic 

2 

2 

Hemorrhage 

8 

8 

Toxemia 

12 

, 1 

Infection 

12 


Accidents 

11 

3 

Other 

5 

2 

Total 

57 

r 
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are but a means to an end. Actuallj, our purpose is to examine intensively ob- 
stetric experience in a large city. That this can be done in no way other than 
by review of case reports is clear. Our maternal death rate is at a new low 
level, 3'et the principal controllable factors are a.ssociated with the trauma of 
delivery. 

We need more than ease records of death. We need also an analysis of 
the nature of our lying-in institutions and better knowledge of their obstetric 
practice. It is not unjust to say that all too often plasma is held to be a satis- 
factory substitute for blood, and that adequate blood reserves are not maintained 
at all of our hospitals. Hemorrhage is still the principal cause of maternal 
death in Brooklyn. The red river is known to run through our city, yet its 
course and its tributaries elsewhere in the United >States have not jQt been 
charted. 

During the last ten years, eighteen maternal deaths have been due to a.s- 
piration of vomitus during administration of anesthe.sia for delivery or shortly 
afterward. The number of aspiration a.sphyxia deaths for 1946 represents a 
ncAV high for any one year. The danger of aspiration is not fully appreciated 
by many who practice obstetrics, and even the well-trained anesthetist may be 
unaware that the obstetric delivery, whether abdominal or pelvic, is not com- 
parable to the elective surgerj’- of the operating room, depressed intrapartum 
fears often make induction trouble.some, since self-control is abolished in this 
stage; and if induction is not smooth, the entire period of ane,sthesia may be 
stormy. Varying depth of anesthesia because of anxiety for the welfare of the 
baby, or significant delay just before induction is complete are equally danger- 
ous. 

The purpose of prenatal care is safe delivery; it is a waste of time if the 
danger signals set by pre-eclampsia and rheumatic heart disease are ignored. 
In either case, no matter when significant symptoms appear, there is no sub- 
stitute for continuous ho.spitalization. And in either case, election of cesarean 
section as the method of delivery is not often wise. 

For the last ten years approximately one-third of our maternal deaths, 
exclusive of those early in pregnancy, have been associated with cesarean section. 
Not onlj’’ do its indications need close examination but a high standard of per- 
formance is required, Avith attention to every detail. 

But safe conduct through any deliverj’- requires no less of the obstetrician. 
Obstetric skill is not acquired Avithout concern for every detail. No matter 
hoAV simple, no tAAm deliveries are just alike, even though spontaneous. Every- 
one AA’ho practices obstetrics must be aAvare of its hazards and make a studied 
effort to reduce or eliminate the number of deaths Avhich might be called aA'oid- 
able. By its A'ery nature obstetrics is a sacred discipline. 

Grateful acknowledgment i.e made to the VLsiting Nurse Association of Brookl^m for 
inraluable clerical help. 

Reference 

1. Gordon, C. A.: Anesthesia as a Cause of Maternal Death, The 1. C. Rubin Anniversarj 
Number, J. Mt. Sinai Hosp,, 394/. 

32 Eemsex Street 
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Case 6. — Age 38 years. Classical cesarean section under spinal anesthesia 
supplemented by nitrous oxide and etlier. Great apprehension in the operating 
room and afterward. Fairly well for a few days except for moderate fever, 
pulse acceleration, and fear of impending death. On the sixth day her tempera- 
ture was 104° F., pulse 140, and signs of consolidation were found in the lower 
lobe of the right lung. 

Case 7. — Age 36 years. Lower segment cesarean section under fractional 
spinal anesthesia was performed after thirt 3 ’--six hours of labor. The patient 
was coughing a great deal the next da}’-, when coarse rales were present 
over both lung fields, and diffuse opacity of the left lung base was reported by 
x-ray. Death on the sixth day with stertorous breathing, deepening cyanosis and 
' very rapid pulse. 

Case 8. — ^Age 36 3 ’-ears. ■ Lower segment cesarean section under gas, oxygen, 
ether sequence after thirty hours of labor. The next day fever was 102° F., 
pulse 144, and respirations 36. Cough was frequent and parox 5 ’smal. Death 
on the following day was ascribed to pneumonia. 

From 1937 to 1946, inclusive, fifty-one deaths from anesthesia have oc- 
curred in Brooldyn. Detailed report of forty -three cases prior to 1946 has 
been accepted for publication.^ 


Rheumatic Heart Disease 

Cardiac disease is of great importance. There were fourteen deaths due to 
this cause; nine were assigned directly to cardiac disease, and so not tabu- 
lated as maternal deaths; five were assigned to puerperal causes; Prenatal care 
was inadequate in all but two cases. In three cases cesarean section wms per- 
, formed — in one case just before death in a futile attempt to save the child, and 
m two cases under spinal anesthesia, which, it is likely, is contraindicated in 
cardiac disease. For brevity the essential data are set down in Table lY. The 
important deduction to be made is that hospitalization should be immediate 
and continue until term, once failure has occurred. 


Table IA^. 


STATISTICAL 
_ ASS’GNM ENT 
^onpuerperal 
AYnpuerperal 
Nonpuerperal 
Aonpuerperal 
Aonpuerperal 
Aonpuerperal 
Aonpuerperal 
Aonpuerperal 
Aonpuerperal 
infection 
Infection 
Infection 
Accidents 
Accidents 


Deaths Due to Rheumatic ’Heart Disease Associated With Childbirth, 

Brooklyn, 1946 


DURATION 


OF PREQ- 


' NANCY 

DELIVERY 

6 months 

Not delivered 

6 months 

Not delivered 

4 months 

Not delivered 

8 months 

Not delivered 

36 weeks 

Not delivered 

Term 

Not delivered 

Term 

Not delivered . 

Term 

Forceps 

28 weeks 

Cesarean section 

32 weeks 

Spontaneous 

Term 

Spontaneous 

32 weeks 

Cesarean section 

40 weeks 

Forceps 

Term 

Cesarean section 


significant data 

Admitted in failure, death 3 days 

Admitted in failure, death 4 hours 

Died at home, failure previous delivery 

Admitted in failure; death 1 day 

Died at liome; failure 2 months 

Admitted in labor; death 10 hours 

Admitted in labor; death 5 hours 

No anesthesia, long labor, death 12 hours later 

Decompensated; spinal, death 5 days 

Short labor; no anesthesia, death 4 hours later 

Short labor; no anesthesia, death 1 hour later 

Decompensation; antemortem; local 

Admitted in failure, death 8 hours later 

Never decompensated; spinal 


Comment 

It is quite a problem to present in manageable form the tremendous amount 
of material available to us. It is difficult to make numbers interesting. They 
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The length of the third stage in 157 cases (87.2 per cent) was up to five 
minutes. In 18 cases (10.0 per cent), it was between six to fifteen minutes, and 
in five cases (2.8 per cent) it was between sixteen to forty-one minutes. , 


Table I 


CASES 

1 minutes 

1 I'EKCENTAGE 

157 

0 to 5 

87.2 

18 

G to 15 

10.0 

5 

16 to 41 

2.8 


Blood Loss in Third Stage 

It is interesting to note that one-half of this series fell into the group 
where tlie blood loss ranged between 50 to 100 e.e. There were 90. eases, of 
wiiich 40 were primiparas and 50 multiparas. 

The next largest group numbered 56 patients (16 were primiparas and 40 
multiparas) who lost up to 50 e.e. of blood. The third group of 27 patients 
(17 primiparas and 10 multiparas) lost between 110 to 450 c.c. of blood. The 
fourth group numbered seven, who lost over 450 e.e., and all of these were mul- 
tiparas ; two lost 450 e.e., four lost 500 c.c., and one lost 800 c.c. 


Table II 


AMOUNT C.C. 

[ PRIMIEARAS 1 

MUI.TIPAKAS 

1 NO. 

1 PER CENT 1 

NO. 

1 PER CENT 

0 to 50 

IG 

21.9 

40 

37.4 

00 to too 

40 

.54.8 

50 

46.8 

101 to 449 

17 

23.3 

10 

9.3 , 

450 and over 

0 

0.0 

7 

6.5 

Totals 

7H 

100.0 

107 

100.0 


A brief review of three cases who lost more than 50 c.c. and less than 450 
c.c. is presented: 

Case No. 21. — R. A., aged 26 years, para i. Pressure on admission 200/100, 
postpartum 76/66. Eclampsia with abruptio. Outlet forcej^s and episiotomy. 
Morbidity 99.2 to 100.0, Postpartum shock. Uterus five fingers almve sjmiphysis 
inunediately post partum, and one fingerbreadth above symphysis on discharge. 
Placenta delivered Avith stillborn. Scant serous lochia throughout. No abdonii- 
nal pain throughout. Measured blood loss third stage 200 c.c. The complicating 
toxemia and iDremature detachment of the placenta AA^ere, no doubt, responsible 
for the greater blood loss. 

Case No. 64. — C. B., aged 24 j'^ears, para i. Midforceps and episiotomy. 
Pressure on admission 100/62, after deliveiy 98/68. Placenta expressed after 
thirty-fiAm mijiutes incarceration by ceiwix (remoAml spontaneous). No 
morbidity. Uterus six fingei'S above sympliysis after deliATiy, and tAAm fingers 
above on discharge. Slight pain (cramps) first day. • Spotting after third day. 
Measured blood lo.ss 200 c.c., probably a I'csult of retained placenta. 

C.ASE No. 82. — S. S., aged 34 years, para Auii. Spontaneous deliveiy. Blood 
pressure on admission 130/92, after deliAmiy 110/70. Retained, adherent pla- 
centa Avith manual removal. Uterus six fingers above symphysis after deliAmry, 
and tAvo and one-half fingers on discharge. No morbidity. Spotting after third 
day. Slight cramps during first tAAm days. Measured blood loss 100 c.c. 










A PRELIMINARY REPORT ON THE CLINICAL USE OF METHERGINE 

Benjamin L. Gipstein, M.D., Springfield, Mass. 

T he intravenous use of oxytocic drugs has proved of great value in pre- 
venting and reducing obstetric hemorrliage. The present study was there- 
fore undertaken in order to determine the effectiveness of Methergine, a synthetic 
ergonovine derivative. This substance was partially synthesized by Stoll and 
Hofmann, and suiisequentlj’’ studied pharmacologically by Kirehhof and his 
associates. '■ 

Previous clinical studies by Tollefson, Cartwright, and Rogers, Roberts, 
Hepp, and Evans, and Tritsch and Schneider have demonstrated Methergine to 
be a potent oxjTocic as regards reduction of blood loss, shortening of the third 
stage of labor, and promotion of involution. 

My objective in using this new synthetic drug, i\Iethergine, was to observe 
its action on the postpartum uterus; the duration of the third stage; the 
amount of blood loss; postpartum pain; the character and amount of lochia; 
and finally to compare the amount of the drug necessary to obtain the same 
results as have been obtained with other oxytocics. 

Procedure 

In all of the 180 cases in this series, a 1 c.c. ampule of h'lethergine, contain- 
ing 0.2 mg. of the drug, wms given intravenously immediately after the birth 
of the child, and another 1 c.c. was given intramuscularly as soon as the placenta 
ivas delivered. Following the first intravenous injection, the uterus was 
massaged in order to attempt the expression of the placenta with the first hard 
contraction. This technique of manual expression, in my opinion, minimizes 
the blood loss and also the incidence of incarcerated placenta. 

Following delivery, the first Methergine tablet (0.25 mg.) was given 
orally in about four to six hours, and repeated three times daily for two days 
nnless more was thought necessary due to excessive bleeding. The latter was 
the exception rather than the rule. 

Prom the birth of the child to the time when the patient was taken down 
from the stirrups, all the blood lost vaginally, including that from the episiot- 
omy, was collected in a sterile basin, held below the buttocks, and measured. 

Duration of the Third Stage 

A short third stage was characteristic of this series. As a rule, the first 
contraction after the intravenous use of Methergine was exceptionally forceful. 
After expression of the placenta, the uterus became very hard and round, main- 
lained this tone for several hours, and could be palpated more often in the mid- 
Ime than to one side. By the time the patient’s legs were off the stirrups, there 
was usually only a slight triclde of blood from the vagina and, if the fundus of 
the uterus was held abdominally between the palms of both hands for fifteen to 
twenty minutes, this status quo lasted until the action of jMethergine had worn 
off hours later. 

The shortest third stage was one minute, with one exception, when the 
placenta was expressed with a stillborn fetus. The longest duration was forty- 
one minutes, giving a mean average of four and one-half minutes. The average 
length of the third stage in nrimiparas was 3.2 minutes, and in multiparas 4.6 
minutes. 
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The three cetyl ammonium chloride compounds and ricinoleic acid stand 
out in their ability to kill all of the Conidia, The concentrations were chosen 
as current information indicates that they are within therapeutic range. 
Whether the methyl and butyl cetyl ammonium chloride compound may be used 
in stronger concentration or whether the diethyl compound would be equally as 
efficient in greater dilution has not been determined. 

According to the conditions of this experiment, ricinoleic acid, cetyl di- 
methyl ammonium chloride, cetyl diethjd ammonium chloride, and cetyl (di-N- 
butyl) ammonium chloride hold promise as fungicides for monilia which produce 
vaginal mycosis. Clinical evaluations are now in progres.s, using 1 per cent 
concentrations of the cetyl ammonium chloride compounds. 
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Blood Loss Over 450 Cubic Centimeters 

Case No. -4.— A. S., aged 31 years, para ii. Outlet forceps and episiotomy. 
Blood pressure 124/60 to 118/64. Membranes ruptured mechanically when 
fully dilated. Uterus atonic after five minutes at the end of the third stage, 
and second ampule of Methergine was given intramuscularly, followed by firm 
contraction Avith massage. No morbidity. Slight cramps on first day. Placenta 
delivered in three minutes. No flow on tenth day. Uterus six fingers above 
symphysis after delivery, and three fingers above on discharge. Blood loss 500 
c.e. The reason for this amount of bleeding is obscure. 

Case No. 15.— A. M., aged 26 years, para iv. Blood pressure 112/78 to 
120/82. Outlet forceps, no episiotomy. Gush of blood with birth of head. 
Several clots after expression of placenta in Uvo minutes, and second ampule 
of Methergine was given intramuscularly. ' No morbidity. Uterus six fingers 
above symphysis after delNer}'’ and one and one-half fingers aboAm on dis- 
charge. Cramps on first day^. • Scant spotting on tenth day. Blood loss measured 
500 cubic centimeters. 

C.VSE No. 59.— J. E., aged 24 years, para ii (Dr. M.F.G.). Outlet forceps, 
left episiotomy. Blood pressure 122/78. Placenta expressed in three minutes. 
No morbidity. No cramps. Very slight floAv on discharge. Measured blood loss 
500 c.c. probably due to bleeding vessel in episiotomy. 

Case.No. 62.— E. M. L., aged 32 years, para iii (Dr. M.P.G.). Spontaneous 
delivery. Placenta expressed in four minutes. Tavo ampides Methergine given 
intraA’^enously. Slight cramps first tAVo days. No morbidity. No floAv after 
third day. Uterus six fingers above symiphysis after deliAmry, and three above 
on discharge. Measured blood loss 800 c.c., due in part to laceration through 
sear tissue. 

Postpartum Pain and Lochia 

Aliout one-half the patients, more especially the multiparas, complained 
of slight cramps on the first postpartum day. These cramps started about fifteen 
to twenty minutes after receiAung their first Methergine tablet, and lasted from 
one-half to tAAm hours. No one complained of afterpains after the second day. 
Generally, postpartum pam Avas much less, and the uterus Avas less tender than 
when other oxytocics Avere used. Each day the size of the contracted lAerus ^oula 
be felt at a loAver leA'el, so that' by the eighth postpartuni day it could be palpate 
at betAveen one to tAvo fingerbreadths above the syunphysis. ... 

To date, there liaAm been no postpartum hemorrhages in this series, nor has 
any woman had a '‘gush of blood” on getting out of bed. ElcAmn cases, or 5 
per cent, had an elcAmtion of temperature of 99.4° F. or more for two consecutive 
day's. These could be further corrected if Ave take into consideration that eleva- 
tion in temperature Avas connected Avith full and engorged, lireasts. 

Except for occasional irregular spotting after leaving the hospital most 
patients had a thin lochia, after the third or fourth day post partum, devoid of a 
foul odor. Bv the time of their six-Aveek check-up the uterus Avas completely im 
voluted. TheYe was less complaint of Ioav backache; the red cell count showed 
no more than a mild hy'poehromie anemia; and their general pliy'sical condition 
Avas good. 

Summary 

A series of 180 cases are presented in Avhich a neAV synthetic drug, 
Methergine, Avas used. 

The third stage of labor Avas appreciably shortened. 

The blood loss in the third stage was decreased. 
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The prolonged action of the' drug required less medication post partum. 
Postpartum bleeding and the amount of the lochia was decreased, 

In volution took place sooner and the general condition of the patient was 
enhanced by its judicious use. 


I Conclusion 

Jlethergine is a new synthetic oxytocic which seems to be very effective 
and safe when used in the third stage of labor. 

I wish to express my thanks to Sandoz Chemical Works, Inc,, who supplied both the 
ampules and tablets of Mcthergine used in this series. To the Sisters of Providence and 
the nurses at the Mercy Hospital, and to Dr. Milton P. Gipstein, I express my gratitude for 
their cooperation and help in collecting data. 
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THE MENSTRUAL CYCLE LENGTH AND VARIABILITY OF 

YOUNG ADULT WOMEN 

Eleanor M. Larsen, M.S., Madison, Wis. 

(From the Department of Fhysiology, University of Wisconsin Medical School) 

A REY^ states that almost every aspect of human behavior has been quickly 
invaded by scientific curiosity, while the most obvious one of individual 
menstrual variability has been long neglected. Since recent investigations em- 
phasize a definite time relationship between ovulation and menstruation, the 
length of the normal menstrual cycle has become more tlian a purely academic 
problem. To anticipate the time of ovulation in a given individual, experi- 
mental results indicate that the typical length and variability of the menstrual 
cycle is of fundamental importance,^’ * particularly when a specific test is to be 
employed.® Menstruation consists of a highly complex ph3’-siologic mechanism, 
but the length and variability of the menstrual cycle may be easilj’’ determined. 
Careful detailed observations on the human menstrual cycle have been made, and 
the length and variability at certain age levels have been reported,®' 
but information concerning the pubescent and jmung adult is scant (Table I). 
To supplement the accumulated data, the present investigation was undertaken 
to determine the length and variation of the menstrual cycle in selected groups 
of late adolescent and jmung adult -women. 


Table I. Compilation of Data on Menstrual Cycle Length and Variability 


soitrce of data 

w 

o 

m 

02 

pa w 

iz M 

SUBJECT 

age range 

MEAN AGE 

TOTAL NO. 

CYCLES 

CYCLE 

RANGE 

. 

MEAN 

LENGTH 

STANDARD 

DEVIATION 

Engle and Slielesnyak, 1934* 

100 

11-15 

13.1 

3140 

7-256 

33.9 

11.80 

Rork and Hellebrandt, 1940 

231 

— 

15.5 

1690 

8-122 

31,9 

8.55 

Larsen 

17 

16-20 

17.5 

130 

6-61 

28.88 

7.11 


26 

18-21 

19.7 

189 

21-45 

30.05 

4.51 


22 

18-21 

20.2 

147 

21-47 

29.86 

4,19 

Fluhmaim, 1934* 

76 

18-27 

20.4 

747 

11-144 

30,4 

11,58 

King, 1933* 

21 

17-35 

23.3 

161 

16-57 

29.1 

5,46 

1926, 1933* 

33 

17-35 

23.8 

716 

• 18-53 

27.7 

3.68 

Scipiades, 1935* 

50 

18-34 

24.5 

339 

20-91 

30.2 

7.17 

Issmer, 1889* 

12 

19-39 

26.8 

120 

20-40 

27.8 

2.93 

Gunn et al, 1937* 

479 

13-51 

27.3 

6000 

— 

— 

— 

Latz and Eeiner, 1935* 

102 

20-45 

31.0 

1113 

15-51 

28.4 

3.27 

1937* 

100 

21-49 

31.7 

1.336 

19-101 

27.3 

3.65 


*Aroy.'’ 


Method 

* 

During one academic year each student subject kept a menstrual chart 
which followed a standardized method of reeoi’ding data (Table II). The cjmle 
lengths were then calculated, and the data analysed. 
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Results 

The subjects of the investigation were seventeen healthy freshmen women 
averaging 17.47 years' of age, and two groups of twenty-six and twenty-two 
healthy junior women aA^eraging 19,69 and 20.18 years of age. 

The results of the freshmen records yielded 130 menstrual cycles ranging 
ill length from 6 to 61 days, with a mean of 28.88 daj^ and a standard devia- 
tion of ±7.11 days. The results of twenty-six junior records yielded 189 cycles 
ranging from 21 to 45 days in length, with a mean of 30.05 days, and a standard 
deviation of ±4.51 days. The results of the group of twenty-two juniors yielded 
147 cycles which ranged from 21 to 47 days, with a mean of 29.86 days and a 
standard deAdation of ±4.19 days (Table I). The junior data were taken dur- 
ing two different years, with remarkably similar results. 

Discussion 

It has long been a traditional medical teaching that normally men- 
struating women do so at regular intei-A'als, demonstrating a 28-daA’ spaced 
rhythm.^’ This viewpoint is still preAmlent in some medical journals 

and modern textbooks,"’ and it is often the custom to assume the normality 
of regularity as the basis of clinical questioning for case history purposes.^’ ^ 

Long ago it Avas stated b}" FraenkeP that the only regularity concerning 
the menses is their irregularity, and Hartman observed that the strictly regu- 
lar Avoman is a rara avis?^ According to Gunn, Jenkin, and Gunn the regular 
case is either an absolute myth, or is so rare as to be a medical curiosity,^'' and 
Rossman and Bartehnez state that sufficient data support the conclusion that 
a recurrent 28-day ejmle is an abstraction.-® The results of this studj'- are in 
accord with these conclusions. The cycle lengths were markedly Amriable, 
falling into three main groups of data: medium length cycles, A’^ery short, and 
unusually long ones. Of the total number of freshmen cycles the medium group 
comprised the majority of the cjmles with lengths rangiiig from 18 to 41 days ; 
four cycles Avere very short, 6, 8, 14, and 15 days, and four Avere unusuallj’^ long, 
55, 56, 57, and 61 days. Of the four indiAuduals AA’ho experienced a brief cj'cle 
during the course of one academic year, only one individual also had an unusu- 
ally long cycle. No attempt was made to obtain a diagnosis of the etiologj’- of 
the extreme deviations from indiAddual norms. IIoweAmr, in the instance of 
the A^ery short cycle, followed by an unusuallj’; long one, this coincided with the 
initial experience of attending school away from home and undergoing the 
necessaiy adjustment to meet these neAV experiences. Tavo separate eases of 
unusuallj^ long cycles coincided with midterm examinations, A\diich also suggest 
emotional stress as a possible disrupting factor. 

The fre.shnian cycle length ranged from 6 to 61 days, or a 55-day span, and 
the junior cycles ranged from 21 to 47 days, or a 26-day span. Thus the junior 
cycles exhibited a narroAver range in length than the fre.shmen cycles, Avith 
the whole junior group falling into the medium cycle length group, skcAved 
toward the high value. The shortest junior cycle Avas 21 days in lengtli, and 
there AA-ere 6 long cycles in each junior group, 42, 43, 43, 44, 45, 45, and 40, 41, 
42, 43, 43, and 47 days, Imt none to compare AAuth the 61-day fre.shman cycle. 
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it has been reported that the menstrual rhythm of pubescent girls averag- 
ing 13.1 years of age ranges from 7 to 256 days,^ or a span of 249 days, and 
girls averaging 15,5 years range from 8 to 122 days/” or a 114-day span (Table 
I). Thus, with increasing age the pubescent mean cycle length and its varia- 
bility both tend to decrease.”’ The findings of the present study on the late 
adolescent are in accord with these conclusions. The freshmen women appear to 
have a shorter and less variable menstrual cycle than that of younger pubescent 
girls, and both groups of junior young w’omen exhibit a similar decrease from 
that of pubescent girls as well as a narrowing of range in length as compared 
with the freshmen women (Table I). Maturity at the approximate age of 20 
years apparently stabilizes cycle length and variability in young women. 


Summary and Conclusions 

Seventeen freshmen and forty-eight junior young women student.s, with 
ages averaging 17.47, 19.69 and 20.18 years, kept menstrual calendar records 
during one academic year. From these data the length and variability of 
menstrual cycles were calculated. The investigation yielded 466 menstrual 
cycles: 130 freshmen cycles ranging from 6 to 61 days in length, and 366 
junior cycles ranging from 21 to 47 days in length; the freshman mean cycle 
length was 28.88 days, and the junior means 29.86 and 30.05 days ; the standard 
deviation for freshmen was ±7.11 and for junior ±4,19 and ±4.51 days. 

The results support the following conclusions : 

1. The mean cycle length in young adult women is longer than 28 days. 

2. There is no significant difference between the mean cycle length of late 
adolescent and early adult women students. 

3. There is an appreciable decrease in the variability of c}^^ length be- 
tween late adolescent and early adult women students. 

4. Increased maturity apparently exerts a stabilizing effect upon cycle 
length and variability in young adults. 

5. There maj’- be occasional large deviations fi'om individual norms. 

6. Arrhythmia of the menstrual cycle of healthy young women students 
appears to be a normal phenomenon. 

The author wishes to thank Estlier Chame, Holly Clark, Betty Everett, Margaret Hu- 
kill, Euth Savitsky, Louise Spechalske, and Henrietta Wilkans for assistance with the data. 
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A NONSURGICAL METHOD OF THERAPY FOR CHRONIC 

ENDOCERVICITIS 


L. V. Dill, M.D., Washington, D. C, 

(From the Departments of Obstetrics and Gynecology of Gallinger Municipal Hospital, the 
George Washington University School of Medicine, and the Georgetown 
University School of Medicine) 

C hronic cervical infection is tlie most common lesion seen in gynecologic 
practice.^ Fortunately, it is quite amenable to therapy in most instances, 
and rarely causes much concern to the patient or the doctor. In the treatment 
of sterilitjq degrees of cervical infection which would pass unnoticed in the 
average gjuieeologic patient maj’- prove an annoying lesion. and an elificient bar- 
rier to pregnancy. A method wiiich has been found sucees.sful in our liands in 
the eradication of nonspecific endocervical infection is reported. 

Materials and Methods 

Twenty-five patients are included in tliis series. All but three were, seen 
with the presenting complaint of sterilitj^; tliese latter patients were seen be- 
cause of a chronic discharge of many years’ duration. Seventeen of the pa- 
tients had never been pregnant to their Imowledge ; eiglit were parous. All dis- 
claimed knowledge of gonorrlieal infection, and the jielvic findings were within 
normal limits save for the cervical lesion to be described. Two had liad therapy 
to the cervix for over five j^ars, including repeated cauterizations and local- 
therapy. The remainder had histories of short duration or had not noted .serious 
leueori’hea. 

The lesion considered in this paper is a definite clinical entity, although 
not necessarily bacleriologically or even patholovir-allv specific. It is known as 
chronic endocervicitis and is characterized by the chronic and prolonged dis- 
charge of a heavy mucopurulent di.seharge from the external cervical os. This 
discharge is composed of mucous which is of high viscosity and opaque charac- 
ter, and, although it is usually at its most profuse stage just prior to and just 
following the menses, it is neees.sarily present and annoying throughout the 
whole cj'-cle. The cervix may be lacerated or vii’ginal, and there may or may 
not be an accompanying erosion. 

Therapy was started only after the patient had been seen on two successive 
visits, one of which was in the “ovulation phase” of the cycle in order to be sure 
that the mucus did not become spontancoirsly clear at this time. At the sec- 
ond visit each patient was instructed to begin therapy three daj's following the 
date of onset of the following period. This therapy was as follows: one milli- 
gram of stilbestrol was to be .taken by mouth daily for the next fifteen con- 
secutive days; at the same time sulfadiazine, one gram three times daib', was to 
be taken by mouth for three days, and then the dosage -was to lie redueed to 
one-half gram three times daily for seven days. This would make a total of 
15 mg. of stilbe.strol in fifteen days and 19.5 Gm. of sulfadiazine in ten days. 
The endoceiwical mucus was re-examined in the ‘ ‘ ovulatoiy phase ’ ’ of the suc- 
ceeding cycle, and if the improvement was marked, the .stilbe.strol Avas repeated 
the foflowing month as before with omission of the sulfonamide. If there Avas 
no marked improAmment, the complete course of stilbe.strol and sulfadiazine Ava.s 
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resorted to the following month in the original dosages. Needless to say, if 
the mucus was ivater-elear and of low viseosit.y, t]ierap.y Avas entirely discon- 
tinued. 

At the first Ausit the character of the cervical mucus Avas determined grossly. 
In almost all instances the mucus Avas too Ariscid to be aspirated AAuth a syringe. 
After therapy, improvement was determined by the gross cloudiness of the layer 
on a slide over a dark background and by microscopic inspection. Specimens 
Avere considered completely satisfactory Avhen the mucus Avas microscopically 
free of leucocytes and the viscosity approximated that of saliva. 

Results 

Results of therapy of tAventy-five patients are shoAvn in Table I. In only 
one case could treatment be considered a complete failure, and here the cervical 
mucus became of Ioav enough viscosity to aspirate Avitli a syringe, but never clear 
or significantly reduced in volume. Treatment Avas continued over tAvelve 
months, the prescribed course of therapy being repeated four times. It is of 
interest that this patient had had this condition for over tAvelve years, had had 
a conization of the cervix, several types of cautery applied, and had been ad- 
vised to have a cerAucal amputation. 

Three patients could not be considered cured, although they improved to 
-the point of clinical disappearance of the mucoid discharge. It Avas neAmr pos- 
sible to obtain Avater-clear mucus of Ioav viscosity, and recurrence of the original 
condition folloAving cessation of therapy Avas noted in one of these patients. 

TAventy-one of the patients became cured of the cervical discharge so far as 
could be determined clinically; microscopic visualization of the mucus shoAved 
no pus cells. The viscosity Avas that approximating saliva. 


Table I. A Summary op the Results of Tiierai’y op Taventy-Five Patients With 

Chronic Endoceraucitis 



cases I 

1 cured 

I IMPROVED 

1 NO CHANGE 

Nulliparous 

17 

14 

•2 

1 

Parous 

8 

7 

1 

0 

Total 

25 

21 

3 

1 


Discussion 

The rationale of this type of therapy is thought to be a combination of 
estrogenic enliancement of the resistance of the cervical mucosa Avith stimula- 
tion of overgroAAdli^ and the antibacterial effect of the sulfonamide drug. Why 
the body itself has been unable to clear up this low grade infection in most in- 
stances is not clear, since all these patients Avere shoAAm to haAm’been ovulating 
Avith reasonable frequency and therefore ])resumably were maintaining normal 
estrogen levels. 

The effect of ovulation on the amount and viscosity of the cervical mucous 
has been extensively investigated,^ and the use of estrogens in loAvering vis- 
cosity in sterility patients in AAdiom the cerAucal mucous maj^ be acting as a 
barrier is considered rational. 

The use of sulfonamides locally in the therapy of cervicitis and Amginitis 
is Avidespread and the therapeutic adAmntages are unquestioned.^ For lesions 
of the endoceiwix, little benefit could be expected because of the improbability 
of contact AA-ith the infected gland bases. The systemic use of the chemo- 
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therapeutic agent invalidates this objection, as in the therapy of low grfide 
urinary tract infections, small dosages seem to be adequate. This is fortunate 
since one is usuall}^ not justified in giving potentially harmful amounts of this 
drug to ambulator}’- patients. 

Unwonted reactions such as nausea and disturbance of the menstrual cycle 
were noted in over one-half of the patients, but rarely necessitated discontinu- 
ance of therapy. 

This series is of necessity small, but the number of absolute failures seems to 
render it significant. In view of the simplicity and harmles.sness of the medica- 
tion, it would seem to be a logical step to take ev’en in the preparation of the pa- 
tient who may later need cauterization. If further investigation bears out these 
results, much cauterization and the resultant inconvenient and even harmful 
eiTocis of Ibis means of thc3'apy may he ohviaied. 

Sensitivity to either drug employed is obviously a contraindication to this 
type of therapy. 
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THE USE OF GELATIN FOAM SPONGES IN OBSTETEIOS 

AND GYNECOLOGY 


C. Barnes, M.S., M.D., Colu.aibus, Ohio 

(From ihe Bepartmcnl of Ohftielrics; and Gynecology, The Ohio State University Medical 

School) 

T he various properties of tlie recently introduced gelatin foam absorbaldc 
sponges have been thoroughly investigated,^- - but their iirincipal clinical 
application to date has been in the realm of neurosurgery.^’ •* During the past 
nine months we have cmplojmd these .sponges extensively on the gynecologic serv- 
ice of The University and St. Francis Ho.spitals^ in an effort to evaluate theii- 
proper clinical application in ob.stctric and gynecologic surgery. 

In their dry state the sponges are crisp, moderately friable wafers. They 
are moistened by immersing in the desired solution and gently compressing until 
all air bubbles have been expressed, after which thej' may be dried by pressing 
them on gauze pads. The term "sponge” has apparently been prompted by 
analogy in physical ap]iearance and does not apply to their function. Gelatin 
foam sponges are not intended entirely to replace gauze sponges at the operating 
table. ]\Ioistened with either saline or a solution of bovine thrombin, however, 
they provide a valuable means of hemostasi.s. 

In ten patients, purely for experimental purposes, portions of sponge wore 
left in the uterine cavity at the time of curettage. As evidenced by the somewhat 
malodorous discharge, degeneration began within forty-eight houis and persisted 
for about ten days. Apparently most of the sponge was lost by discharge rather 
than by absorption. 

The intrauterine use of these sponge.s, however, is hazardous, and requires 
an understanding of the mechanism of intrauterine hemostasis. Neither jiost- 
partum blood nor menstrual blood is a clotting fraction,'^ and in vitro experi- 
ments in this laboratory have indicated that a sponge saturated with thrombin 
will not cause clotting of the.se bloods. In this respect they differ sharjily from 
both oxalated and heparinized blood which we have found will clot, in vitro after 
the addition of a portion of thrombin moistened sponge. It must be remembered, 
therefore, that the use of these sponges to control iio.stjiartum bleeding or ex- 
cessive menstrual How is without physiologic foundation. There is, indeed, no 
indication that the formation of a clot in the uterine cavity plays any part in the 
control of uterine bleeding,'’' and during the postpartum period intrauterine 
• sponges would have the additional potential hazard of ])reventiinr adequa{<> con- 
traction of the sinuses of the placental bed. 

Perineal and abdominal snrgenj . — The use of these .sjionges for hemostatic 
iuu-po.ses in both perineal and abdominal .surgery lia.s provided us wit]) an 

•The fTclntln ,<5ponKC.« ufc-iI were Kcneroii.cly Fupplic-fl by the I’pjohn Cornp-inj-. v.ii'f 
ihein n.F CtUonm. 
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An ap])aratn.s ]ia.s been devised liiat pennils the sale introduction of .small 
amounts of carbon dioxide by fingertip regulation, ^’he instrument is equipped 
to measure the intra-abdominal negative pre.s.sure in cubic eentimelers of ivater. 

Occasionally, tubal patencA^ can be determined without resoiling to posi- 
thm intrauterine pressure. A negative inti-a-abdominal pre.ssurc of 15 to 30 
cubic centimeters of Avater is created b.y a.ssumption of the knee-chest position. 
Subplirenic air AA'ill occasionally occur AA'lien a cervical cannula is introduced in 
this posture. Such an occurrence is indicathm of normal patent, nonspastic tubes. 
The ability to measure intra-abdominal negative pressure through the cervical 
cannula is positive proof of tubal patency and, at the same time, avoids the neees- 
.sity of introducing intra-abdominal gas. Intratubal trauma is aAmided, and 
there is no postexamination distrc.ss. The author noAv uses this procedure as a 
screening process before applying positiAm pre.ssure. 



Fiff. 2. — Cannula witli .>;elf-rctainins: bag- inflated. 


/ 



Pig. 3. — A, Metal .stylet u.«ed to introduce the cannula. /J. The .^elf-retaining cervical 
cannula with bag deflated. Atlaclinient for bulb or syringe to deflate the bag i.s shown, also 
attachment for tubing from the salpingometer. 


The instrument con.sists of a small melal box 7 by 6 by 5^A inches and, Avhcii 
opened, presents tAtm manometers for measuring positiA'e pre.ssure in milli- 
meters of mercury and negative pre.ssure in cubic centimeters of Avater. Below 
the metez's there are tAvo hand knob.s. One .sei'ves as a pump and is connected 
Avitli the intake and output tube.s, AAdiile the other is the .selector to direct the 
fioAV of cai’lion dioxide in different de.sired routes through the instrument. The 
output tube is attached to a length of rubber tubing, and the injiut tube is at- 
tached to a bag previously filled AAuth 100 to 300 cubic centimeters of carbon 
dioxide. When the rubber tubing from the salpingometer is attached to the seli- 
retaining cannula, the carbon dioxide is introduced fiA'e cubic centimeters at a 
time by sloAA'ly turning the pump knob in the manner usually employed in 
AAunding a Avatcli. The intrauterine prc.s.sure attained at all times is indicated 
in milfimeters of mercury on the positive pressure manometer. The au- 
thor also employs a monaural stethoscope over the loAver abdomen to hear 
the air escape from the tube. With one ear free, it is easier to differentiate 
sounds caused by intraperitoneal gas and the gas escaping at the cervix. 


SALPINGOMETER AND SELF-RETAINING CANNULA FOR TESTING 

TUBAL PATENCY 

Albert Decker, M.D., New York, N. Y. 

T he tnbal patency test is being performed in many clinics by means of im- 
provised apparatus. Frequently the apparatuses uncommendable, if not 
actually dangerous. The danger lies in the fact that air is frequently used as 
the insufflation medium, and is often introduced by means of a rubber bulb or 
.syringe. No safeguards are employed against the sudden and inadvertent in- 
troduction of large amounts of air under pressure that exceeds the safe limit. 




Ei^. 1- — The Decker salpingrometer with CO: container attached to inlet tube. 


The introduction of air under ])ressure into the uterine cavity can result in 
fatal embolism. Carbon dioxide emboli have never lieen reported. Air should 
never be used as a medium for tubal insufilation. 

The Rubin test is now widely employed. With the occasional investigator 
of female infertility, it is frequently the first and only diagnostic procedure 
employed. There is need for a safe and convenient apparatus. 
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A NEW ENDOMETRIAL BIOPSY CURETTE 


Theoporr R. Hakxok, M.D., J-Ioustox, Texas 

(From the Department of Gynecology, Baylor Medical College) 

T HI] gynecologist who does any volume of microscopic endometi-ial studies, 
and is forced by necessity to use the cndoweint}] curettes now on the market, 
cannot help but be impressed Avith the difficulty and awkwardness entailed in 
their usage. 

The more simple the task in obtaining curettings, and the case with Avhich 
the .specimens can be obtained, the more oficn the gynecologist will include this 
valuable adjunct to his armamentaiaum of diagnostic procedures. 

The endometrial curettes now on Ihe market include the standa/’d type 
loop uterine curette and the biopsy .suction curette Avith its Amrious modifications. 

Tlie loop curette is not satisfactory for office biop.sies due to its size and the 
difficulty in eA^acuating the curettings from the uterus AA'hen .seeking onl.A^ .small 
amounts of tissue. 

cuiifncf ade^c-^ 
brass shark' 

Fie. 1. 

The suction curette, although small, has the disadvantage of being of rigid 
construction and not adaptable to all A'ariations in directional contours of the 
endometrial cavity. LikcAvise, Avhether the suction feature of the curette is irsed 
or not, it requires the curettings to sweep up into the holiow shank of the handle, 
AA'hich is a direction they folIoAv AA'ith difficulty unle.ss suction is applied. 

The endometrial biopsy curette here descifbed has in m.y hands eliminated 
the undesirable features of the suction curette. Because of its simplicity, and 
the ease Avith Avhich specimens can be obtained, it appears to be superior to other 
curettes. 

The curette consists of a head w^hich contains a steel cutting edge similar 
to the sharp loop curette. Just beloAV and distal to this cutting edge is a holloAC 
trap to retain the detached endometrium. The cutting head has an oA^er-all 
transverse diameter of %g inch, and the trap inside measures %c 

inch. This gives a fairly sati.sfactory sized piece of tissue AAuth only one 
sweep of the instrument. The distal end of the .shaft adjacent to the cutting 
head is of soft malleable brass Avhich can be molded to fit any type of contour. 
This ability to .shape the shaft adds greatly to ils efficiency. LikcAvise, the 
.larger four-sided handle makes the ease of handling the instrument much su- 
perior to that of the suction curette. 

Fig. 1 illustrates the cutting head and trap of the curette. 

2625 Sax Jacikto Stkeet 
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The principle of the Foley catheter has lieen adapted to the cervical can- 
nula.'^' The cannula consists of a catheterlike rubber tube with a small intlat- 
ablc rubber bag integral with the outer wall of the tube near the tip. The 
cannula is introduced by means of a stylet which can be molded to any direc- 
tion of the cervical canal. When the inflatable rubber bag is bejmnd the internal 
os,, it is inflated with 3 to 5 cubic centimeters of air and the stylet removed. 
The cannula remains in place when projierly introduced and can be manipu- 
lated with ease Muthout the use of a tenaculum on the cervix. Inflation of the 
bag within the canal diminishes its self-retaining property and is more painful. 
The cannula is particularly useful when it is desired to change the position of 
the patient to the lateral, prone, or knee-chest. 

Method of Examination 

The instrument is placed on a table beside the examiner. The carbon diox- 
ide bag is partially filled with gas and attached to the input tube. The length 
of rubber tubing is attached to the output tube. The stylet is placed within 
tlie cannula and it is slipped through the cervix until the bag is beyond the in- 
ternal os. The bag is then inflated and the stylet removed. The cannula is 
clamped near the end and the patient clianged to the knee-chest position. The 
rubber tubing is attached to the cannula, and the selector moved to vacuum. 
The clamp on the cannula is then removed. Small changes in the negative pres- 
sure are usually due to a vacuum within the tube. Readings of 10 to 15 cubic 
centimeters of water are indicative of normal, nonspastic tubes, and further ex- 
amination is unnecessary. Tests with positive pressure can be made in the dorsal 
or the knee-chest position. 

In the event that negative pressure is not noted, the selector is moved to 
output (positive pressure) and the pump knob is turned .slowly in the maniier 
of Avinding a watch and the positive pressure noted on the manometer. 

Summary 

An instrument to te.st tubal patency has been described that makes use of 
intra-abdominal negative pressure and positive pressure Avith a carbon dioxide 
medium. 

A- self-retaining, intrauterine cannula employing the Foley catheter prin- 
ciple has been described. 


, *Thc American Cystoscopc Makers, Inc., Xcw York, who manufacture tlie Foley catheter, 
also make the cannula. 
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centuries used such symbols as “tt” and with notable success. History- 

taking in gynecology and obstetrics might similarly gain by the use of such 
a system. This is not at all entirely new to gynobtilcs.’^' Thus the Roman 
symbols for Mars and Venus have long been used for denoting the male ( 3 ) 
and the female ( 9 ). 

The important gynecologic and obsteti'ic signs and .symptoms can be 
broken down to a relatively small number, and tran.slated into .symbol form 
(Pig. 1). These .symbols can be projected in sequence on a life graph, which 
may aptly be called a “vita-gynograph.’’ 

^'Gynographics” have the following advantages: (a) speed of record- 
ing ; (b) speed of interpi’etation ; (c) conciseness, clarity, and comprehensive- 
ness; (d) signs and symptoms in .sec}uenee at a glance; (e) universal language. 

Tlie author wiKhes to tlmuk Faith Hope Kahn, B.N., for lier painstaking a.ssistance 
in the experimental plia.ses of the tran.siation of inany actual case histories into ‘^vita- 
gynograph” form. 
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1141 Park Avenue 


♦“Gjuiobtric" : perlainim? to K>'necology and obstetrics. ("frj'nobtrJcian" : one v.bo 
practices gj'necolouj' and obstetrics.) 



GYNOGRAPHICS 

Bmajstuel M. Greenberg, M.D., New York, N. Y. 

G YNOGEAPHICS may be defined as '‘symbolism in obstetrics and gynecol- 
ogy-” _ • , . 

The use' of symbols is an old custom in the history book of mankuid. 
Thus, the astronomers, the botanists, and the chemists have long availed them- 
selves of a system of signs^ for the purposes of brevity and luciditj'". Physi- 
cists have long used the symbol "M” for mass. Mathematicians have for 
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instrument of considerable value. The raw oozing surface in the posterior 
cul-de-sac following the dissection out of; endometriosis or old inflammatory di.s- 
eases is particularly amenable to such management, and we have also employed 
them following the stripping of the bladder flap from the uterus. 

In the postoperative courses of these patients we have noted no febrile re- 
action of significance whicli could be ascri])ed to the absorption of the sponge. 
On subsequent examinations, no undue scar tissue could be palpated which could 
be attrifjuted to their absorption. From such follow-up examinations, however, 
it was our impression tliat the disappearance of the gelatin was much more 
rapid than has been reported in the animal, beginning within a day or two after 
surgery and being complete within one or two weeks. One patient in this series 
was readmitted four weelcs after hysterectomy for emergency surgery of tlie 
upper abdomen, and exploration of the pelvis at that time revealed good healing 
with no evidence of residual from the previously employed (9 cm. by 1,3 cm.) 
sponge. In another patient with an inoperable malignant cyst of the ovarj^, 
marsupialization was employed, providing us with an opportunity to follow the 
fate of the sponge left in the cyst cavity. Absorption began .shortly after opej’a- 
tion, and was complete two weeks later. 

From the point of view of hemostasis, it cannot be stressed too frequently 
that these sponges with anticoagulants do not constitute an alternative to the 
hemostat. Their fields of application are quite disinct, and to su])stitute the 
absorljable sponges for the hemostat or ligature will create far more problems 
than it wll solve. At the operating table we have not been able to observe any 
great difference in speed of hemostatic effect with or without the bovine thrombin. 
The gelatin sponges themselves, when .saturated in blood or saline, • apparently 
have a coagulative action, and avc feel that their proper use is as important as 
the solution used. The careful pressing out of all air bubbles from the material 
at the time of moistening, and the maintenance of firm pressure to the sponge for 
a few minutes after applying it to the tissues are the steps of greatest value in 
obtaining hemostassis. 

Comparative bacteriologie .studies in this laboratory indicate that the gelatin 
can serve as a culture media for organisms. The sponge saturated v.ath blood, 
however, does not constitute a culture media significantly more favorable than 
does clotted blood alone, and the hazard is more potential than real. 

It has not yet been demonstrated that a raw area covered by an ab.sorbable 
gelatin sponge corresponds surgically to a peritonealized area. Nevertheless, in 
about a third of the laparotomies in which they were employed in the posterior 
cul-de-sac, no peritonealization was carried out. Until further investigations arc 
reported, however, gelatin foam sponges should be used as a substitute for peri- 
tonealization with great caution, and only when more standard methods cannot ' 
be employed. 

Conclusions 

1. The use of absorbable gelatin foam sponges in obstetric and gynecologic 
surgery, has been reviewed. 
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dystocia treated by (Levine and 
Weiner). 1013 

Nutrition in pregnancy (Vilter et al), 354 
(Abst.) 

role of, in pelvic variation (Thoms), 02 


O 

Obstetric forceps, .selection of ,an, to suit the 
case (Dennen), 715 (AbsL) 

Obst6trica, propeddutica (Moraes), 163 (E. 

re\'.) 

Obstetrical and puerperal diseases causing 
mortalitv in Finland (Paruianen et 
al), 715 (Abst.) 
practice (Beck), 1G2 (B. rev.) 

Obstetrics and p>-necology, essenti.als of 
(Scott), 158 (B. rev.) 
evolution of, in the Near East (Bickers), 
814 

194C Tear Book of (Greenhlll), 162 (B. 
rev.) 
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anesthesia in (Greenhill), 74 • 
low .spinal nupercainc (Schmitz and 
Baba), 838 

breech presentation management of (Ware 
et al), 748 

deliv'cry of nonresident patient, problem of 
(Colvin et al), 755 

ethinyl estradiol in (Blrnberg et al), 855 
face presentation (Rudolph), 987 
low spinal nupercaine anesthesia in (Schmitz 
and Baba), 838 

lymphogranuloma venereum in (.Steer), 230 
postgraduate (Mengert), 157 (B. rev.) 
principles and practice of (DeLee and Green- 
hill), IGl (B. rev.) 

.saddle block anesthesia in (Parrnley and 
Adriani), 541 (Abst.) 
sudden death in (Johnson), 897 (Abst.) 
surgery in (Keller and Ginglinger), 100 (E. 
rev.) 

twins and triplets, quadruplets and quin- 
tuplets, facts and fallacies (Crew), 
897 (Abst.)' 

u.se of gelatin foam .sponges in (Barnes), 
105 

x-ray studies of pelvis in, value of (Jones), 
770 

Ovarian endometriosis, carcinoma ari.sing in 
(Teilum), 713 (Abst) 
pregnanc 3 ', primary (Isbell and Bacon), 329 
turnons, classification of, based upon histo- 
genesis (.Spencer and Reel), 273 
complicating pregnancy, management of 
(Falk and Eunkin), 82 
Ovarj', Brenner cell tumors of (Arostegui and 
Blanco), 714 (Abst) 

dysgerminoma of, in 7-year-old child (Marek 
and Phillips), 893 

endometrial cyst of, adenocarcinoma ari.s- 
ing in (Miller et al), 1022 
Ovulation, dj'smenorrhea and (Haus et al), 
820 


prediction of day of, with rat test, con- 
ception following (Murphj' and Far- 
ris), 407 

x-ray irradiation to promote (Haman), 900 
(Abst) 

Oxyuris vermicularis, migration of. to lymph 
node of round ligament (Deeds), 890 


P 


Pain in gjmecologj" and obstetric.s, the p.sj’chlc 
component of (Hunter), 848 

Pathologj', g.vnecological and obstetrical (No- 
vak), 150 (B. rev.) 

Pediatric gj'necologj' (.Schaufiler), 157 (B. 
rev. ) 

Pelvic variation, role of nutrition in (Thoms), 
02 

Pelvi.s, x-ray studies of, in obstetrics, value of 
(Jones), 770 

Penicillin in sj'philis (Moore), 108 (B, rev.) 
in treatment of acute puerperal mastitis 
(Tajdor and Way), 541 (Abst) 

Peptic ulcer with hemorrhage during preg- 
nanej’ and fetal death (J.,eWinn), 114 

Peritonitis, postabortal, management of (Falk 
and Blinlck), 314 

Pharmacopeia, U. S. 172 (B, rev.) 

Phosphorylase activity in human endometrium 
(Zondek and Hestrln), 173 (Cor.) 

Placenta, chorionangioma of, associated with 
low implantation and premature sepa- 
ration (Roth), 137 , ,, 

human, permeabilltj’' of, to iso-antlbodici) 
(Wiener and .Sonn), 540 (Abst) 
manual removal of, and its puerperal mor- 
blditj', consideration of (Clerc), 
Abst) 

Placental stage and postpartum hemorrhage 
(Dicckmann et al), 415 

Pla.sma, concentrated, in treatment of severe 
late toxemias of pregnancy (Golden 
and Fraser), 523 , , 

vitamin A levels in pregnancj', relationship 
to total plasma lipids (Gayer et al). 


259 

Polyps, decidual, significance of, in 
normal pregnancies (Haas), 


otherwise 

124 
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Postabortal peritonitis, management of (Falk 
and Blinick), 314 

Postpartum headache after low spinal anes- 
thesia in vaginal deliveiy and its 
treatment (Weintraub et al), 682 
hemorrhage, placental stage and (Dieck- 
mann et al), 415 

period, the immediate, as a fourth stage 
of labor (Javert), 1028 
Pregnancies, 353, 539, 839 (Absts.) 
abdominal, advanced (Branscomb), 874 
acute poliomyelitis in (Aycock), 355 -(Abst) 
and tuberculosis, present status of (Fried- 
man and Garber), 898 (Abst.) 
anemia of (Debiasi), 161 (B. rev.) 
clinical and hematologic aplastic, with 
hj’-percellular marrow in (Dilworth 
and Mays), 529 

associated with diabetes (Randall), 618 
bilateral simultaneous tubal (Gorman), 698 
blood pressure in, elevated (Dillon and 
Schmitz), 948 

clinical and hematologic aplastic anemia 
with hypercellular marrow in (Dil- 
worth and Mays), 529 
complicating tuberculosis (Barone et al), 
475 

congenital aneurysm of circle of Willis as- 
sociated with (Rhoads), 533 
course and outcome of, effect of aging on 
(Heilman), 896 (Abst.) 
diabetic and prediabetic, effect of. on fetus 
and newborn infant (Miller), 539 
(Abst.) 

diagnosis of, use of South African frog 
(Xenophus Laevis) in (Robbins et 
al), 540 (Abst.) 

erythrocyte sedimentation i-ate, sludged 
blood, and plasma proteins, relation- 
ship between during (Odell et al), 596 
full-term, following operation for congenital 
absence of vagina (Baer and De- 
Costa), 696 

heart disease in (Hamilton), 898 (Abst.) 
infectious diseases during, congenital ab- 
normalities in infants following (Swan 
and To.stovin), 539 (Abst.) 
intrauterine and extrautei'ine, simultaneous 
(Powell and Gottschalk), 132 
late toxemias of ; the number one obstetrical 
problem of the South (Ross), 723 
nutrition in (Vilter et al), 354 (Abst.) 
ovarian, primary (Isbell and Bacon), 329 
tumors complicating, management of 
(Falk and Bunkin), 82 
parathyroprival tetany and (Redell), 355 
(Abst.) 

peptic ulcer with hemorrhage during, and 
fetal death (LeWinn). 114 
peripheral blood picture during, and so- 
called anemi.as of. contribution on 
knowledge of (Harjola), 353 (Abst.) 
plasma vitamin A levels in, relationship to 
total plasma lipids (Gayer et al). 259 
rat test for. an evaluation of the tvvo-hour 
(Fried), 689 

retroperitoneal hemorrhage complicating 
(O’Connor and Bradley), 537 (Abst.) 
Rh-isoimmunization in, studies in (Sacks 
ct al). 400 

sickle cell anemia and (Hodges and Bcrn- 
stine), 108 

spinal anesthesia in (Brown), 541 (Abst.) 
toxemia of, concentrated plasma in treat- 
ment of severe late (Golden and 
Fraser), 523 

is it an allergic reaction (Lin), 97 
late, neutral diet and hydration in treat- 
ment of. further observations on use 
of (do Alvarez), 445 

toxic complications of, in Gorgas Hospital. 
Panama Canal Zone, 1931-1945 (Scrim- 
shaw ct al), 428 
travel in (Beach), 1054 

tubal, bilateral simultaneous (Gorman), 698 
uterine contractility in (Murphy), 159 (B. 
rev. ) 

simultaneous tubal abortion and Aco.sta- 
Sison), 700 

Xenophus Laevis in diagno.sis of (Robbins 
et al). 540 (Abst.) 


Pregnant women, isoimmunization among 
Rh-negative, incidence of, in Puerto 
Rico (de Torregrosa), 27 
Rh-isoimmunized, graphic method of prog- 
nosis for infant in antenatal care of 
(Pidmrose et al), 662 

Premature quadruplets (Bowyer and Corner), 
1033 

survival index and the conduct of premature 
labor (Dippel et al), 1004 
Presacral neurectomy, painless labors follow- 
ing (Blinick), 148 
Presentation, face (Rudolph), 987 
Progesterone and estrogen, uterine bleeding 
following cyciic oral therapy with, 
characteristics of (Goldzieher et al), 
686 

P.sychic component of pain in obstetrics and 
gynecology (Hunter), 848 
Psychosomatic disease, incidence of, from a 
private referred gynecologic practice 
(Lock and Donnelly), 783 
Puerperal deaths in Brooklyn during 1946, 
analysis of (Gordon), 1058 
mastitis, peniciilin in treatment of acute 
(Taylor and Way), 541 (Abst.) 
rising, early, further studies in (Rosenblum 
and 'Alelinkoff ) , 325 
Puerperium, 899 (Absts.) 
afebrile, shift of white blood cell count and 
sedimentation rate in, investigations 
on (Perabo), 899 (Abst.) 
thrombo-embolic disease complicating, anti- 
coagulation therapy with heparin/Pit- 
kin menstruum in (Greene and 
Loewe), 958 

Pulmonarj' embolism by amniotic fluid con- 
tents, nonfatal, with report of a pos- 
sible case (Seltzer and Schuman), 1038 

Q 

Quadruplets, premature (Bowyer and Cor- 
ner), 1033 

quadriovular, further description of a set of 
(Walker). 266 

R 

Rabbit, uterine motility in, comparison of ef- 
fects of commercial aqueous corpus 
luteum solutions and the preservative 
chlorobutanol on (Riley), 40 
Radiation, 356, 900 (Absts.) 

Rat test, prediction of day of ovulation with. 

conception following (Murphy and 
Farris), 467 

two-hour, for pregnancj', an evaluation of 
(Fried), 689 

Rectovaginal fistul.a following radium therapy 
of cervical carcinoma, clinical investi- 
gations of complication of (Ritala), 
350 (Abst.) 

Reducing substances in human cervical mu- 
cus, determination of (Viergiver and 
Pommerenke), 459 

Retroperitoneal hemorrhage complicating 
pregnancy (O’Connor and Bradley), 
537 (Ab.st.) 

Rh agglutinogen, influence of heat and for- 
malin upon (Lubin.ski ,and Portnuff), 
716 (Abst.) 

I incomp.atibility, intragroup, erythroblastosis 
fetalis due to (Tisdall ct al), 1047 
transfusion deaths duo to, study of two 
(AVilliams), 18 

isoimmuniz,ation, does it cause early abor- 
tion (Overstreet et al), 235 
due to blood transfusion, prevention of 
(Da%'enport), 717 (Abst.) 
in pregnancy, studies on (Sacks et .al), 
400 

isoimmunized pregnant women, graphic 
method of prognosis for infant in 
antenatal care of (Primrose et al), 
662 

negative pregnant women, isoimmunization 
amonfr, incidence of, in Puerto Rico 
(de Torregrosa). 27 

positive blood, tr.ansfusions of, mistreat- 
ment of erythroblastosis fetalis by 
1 (Wiener and Hyman), 538 (Abst.) 
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sensitization, maternal, and the clinically 
normal child (Carter), 879 
Rioplata Obstetrical and Gynecological So- 
ciety, Transactions of, 163 (B. rev.) 
Roster of American Obstetrical and Gyneco- 
logical Societies, 177, 721 
Round ligament, .lymph node of, migration 
of oxyuris vermicularis to (Deeds), 
890 

S 

Saddle block anesthesia in obstetrics (Parm- 
,ley and Adriani), 541 (Abst) 
Salpingitis, acute, due to Friedliinder’s ba- 
cillus (Botsford and Kinney), 538 
(Abst) 

chronic (Shaw and Gaspar), 714 (Abst.) 
Salpingometer and self-retaining cannula for 
testing tubal patency (Decker), 1077 
Semen, hyaluronidase in, turbldometric metli- 
od for determining (Leonard et al'), 
356 (Abst) 

metabolism of, studies on (Mann), 357 
(Abst) 

Sex education, guide for .parents, .teachers and 
youth leaders (Eibby), 172 (B. rev.) 

hormones and experimentally induced tu- 
mors in rats, relationship between 
(Greenblatt and Kupperman), 584 
Sickle cell anemia and pre^ancy (Hodges 
and Bernstine), 108 

Sinistroposition ; a stigma of relative infer- 
tility (Prank), 88 

South Atlantic Association of Obstetricians 
and Gynecologists transactions of an- 
nual meeting, FebruaiT 6-7, 1947, 723 
Spinal analgesia, dilute solution, catheter, 
continuous, for labor and deliver}' 
(Shane et al), 488 

anesthesia and the pregnant woman 
(Brown), 541 (Abst.) 

Sponge.?; gelatin foam, use of, in obstetrics 
and gynecolog}' (Barnes), 105 
Sterility, 356 (Absts.) 

diagnosis and treatment of, in female, new 
multipurpose apparatus for use in 
(Wel.sman), 145 

Surgery In obstetrics (Keller and Ginglinger), 
160 (B. rev.) 

Syphilis of cervix (Guerriero and Mantooth), 
901 (Ab.st.) 

penicillin in (Moore), 168 (B. rev.) 

positive serologic reaction is not a diag- 
nosis of (Porter), 900 (Abst) 

prenatal, rapid treatment of (Olan.sky and 
Beck), 900 (Abst) 


Thrombo-embolic disea.se complicating the 
puerperium and gynecologic surgery, 
anticoagulation therapy with heparin/ 
Pitkin menstruum in (Greene and 
Loewe), 958 

Thrombosis, heparin in treatment of (Jorpes), 
169 (B. rev.) 

Toxemias of pregnane}', concentrated plasma 
in treatment of severe late (Golden 
and Fraser), 523 

late, neutral diet and hydration in treat- 
ment of, further observations on use 
of (de Alvarez), 445 
the number one obstetrical problem of 
the South (Ross), 723 
Transfusion deaths due to Rh incompatibility, 
study of CWilliams), 18 
Tru'' lithopedion — incidental finding at nec- 
rops}' and review of literature 
(Erandman), 887 . i 

•Tubal abortion and uterine pregnancy, simul- I 
taneous ( Aco.=ta-Si.son), 700 i 

patenev, testing, salpingometer and .self-re- 
taining cannula for (Decker), 107/ 
pregnancy, bilateral .simultaneous f Gor- 
man), 698 , 


pregnancy 


et al), 475 


Tumor, granulosa' cell (Spencer and Hollen- 
beck), . 281 

Tumors, Brenner cell, of ovary (Arostegui 
and Blanco), 714 (Abst.) 
homolatous ovarian and testicular (Geilum), 
537 (Abst.) 

in rats, experimentally induced, relationship 
between sox hormones and (Green- 
blatt and Kupperman), 584 
ovarian, classification of, based upon his- 
togenesis (.Spencer and Reel), 273 
complicating pregnancy, management of 
(Falk and Bunkin), 82 
Twins and triplets, quadruplets and quin- 
tuplets, facts and fallacies (Crew), 
897 (Abst) 

monoamniotic (Coulton et al), 119 


U 

Ulcer, peptic, with hemorrhage during preg- 
nancy dnd fetal death (LeWinn), 114 

Umbilical cord, abnormalities of (Zambonini), 
901 (Ab.st.) 

Urinaiy stress incontinence, treatment of, by 
implantation of a tantalum plate 
(Goldberger and Davids), 829 

Urology, textbook of (Minder), 171 (B. rev.) 

Uterine bleeding following cyclic oral therapy 
with estrogen and progesterone, char- 
acteristics of (Goldzieher et al), 636 
cervix, carcinoma of, treatment of (Buschke 
and Cantril), 712 (Abst.) 
contractility in pregnancy (Murphy), 159 
(B. rev.) 

motility in rabbit, comparison of effects of 
commercial aqueous corpus luteum so- 
lutions and the preservative chloro- 
butanol on (Rile}'), 40 
position, effect of body posture on (Diddle 
et al), 391 

Uterotubal insufilation (Rubin), 152 (B, rev.) 
studies in (Newman), 242 

Uterus, carcinoma and .sarcoma of, coexistent 
(Hennessy), 336 „ 

double, subtotal hysterectomy in a, fuH- 
term labor after (.Acosta-Si.son), 129 
normal, indications for removal of (Bieren 
and Hundley), 321 


V 


Vagina, absence of, congenital, full-term 
pregnancy following operation for 
tEaer and DoCosta), 696 
deliver}', low spinal anesthesia in, post- 
partum headache after, and its treat- 
ment (Weintraub et al), 682 
fungi, mycotic vulvovaginitis and (Jones et 
al). 738 , 

hysterectomy subsequent to extrapcntoneai 
cesarean .sections (Waters), 687 
moniliasis, fungicides for (Hesseltine), 102 
smear (Meigs), 717 (Abst.) 
and tissue diagnosis, correlation between, 
in 1045 operated gynecologic cases 
(Isbell et al), 576 
Venereal diseases, 900 (Absts.) 

Veratrum veride and magnesium sulfate, 
treatment of eclampsia and pre- 
eclamp.sia with (Irving), 731 
Vitamin B complex, monorrhagia, and cancer 
(Greene and Peckham), 611 
Volvulus neonatorum (Eu.sh et al), 7lo 
(Abst.) , 

Vulva, carcinoma of, treatment of (Mc- 
Kelvey), 626 

leucoplakia of (Miller et al), 543 , 

Vulvovaginiti.?, mycotic, and the vaginal 
fungi (.Tones et al), 738 


X 

Xenophus Laevi.s in diagnosis of pregnane} 
(Robbins). 540 fAlwt.) 

X-ray irradiation to . promote ovulation 
fHarnan), 900 fAb.«t) 
of pelvis In obstetric.?, value of (Jones). 7/ / 




SICKLE CELL ANEMIA AND PEEGNANCY 


John H. Hodges, M.D., and J. Bernard Bernstine, M.D., Philadelphia, Pa. 

(From the Department of Medicine and the Department of Obstetrics and Gynecology, 
Division of Obstetrics, of the Jefferson Medical College and Hospital) 

T he infrequency of pregnancy in women with sickle cell anemia is suggested 
by the fact that to date only 20 eases have been reported.^"^^ This is sur- 
prising when, by survey, it is noted that about 8 per cent of Negroes in the 
United States^^ have the “trait”; that is, they have erythrocytes which are 
capable of assuming the “sickle” shape; and about 0.2 per cent of Negroes’^® 
have, in addition, the clinical entity ealled siclde cell anemia. This is manifest 
by episodes of pain in various parts of the body, fever, jaundice, hepatomegaly, 
chronic ulcers of the extremities, persistent anemia with sickled and nucleated 
erythrocytes in the peripheral lilood, leucocytosis, reticulocytosis and a hyper- 
plastic bone marrow. 

Cases of siclde cell anemia and pregnancy may frequently be overlooked 
clinically, and, for this reason, three additional eases are here reported. Two of 
these patients had signs and symptoms of central nervous system involvement 
which occurred immediately follovdng delivery and presented a picture re- 
sembling toxemia of pregnancy. 


Case Eeports 

Case 1.^^ — ^B. L., a 23-year-old Negro woman, was admitted to the hospital 
on Sept. 26, 1944, because of amenorrhea since April 23, 1944, and anemia. _ She 
had a history of “pneumonia” recurring since the age of 8 years and occasional 
attacks of abdominal pain, fever, and chills, with jaundice. On several occasions 
these attacte were accompanied by periods of unconsciousness. She was short, 
slight of stature, icteric, and pale. The blood pressure was 90/50. There was a 
soft apical systolic murmur and an accentuated pulmonic second sound. The 
uterus was symmeti’ically enlarged to the level of the umbilicus, and there was 
slight pitting edema of the anldes. 

Laboratory Findings on Admission. — Urinalysis — albumin, 4 plus ; occasional 
granular casts and erythrocytes. Blood count — hemoglobin, 4 Gm. (or 26 per 
cent) ; erythrocytes, 1,380,000 per cu.mm. ; reticulocytes, 0.8 per cent ; platelets, 
442,000; leucocytes 11,500; differential count, normal. Nucleated and siclded 
erythrocytes were present in the blood smear. The erythrocyte fragility tests 
showed increased I’esistance. Tliere was hyperplasia of the erythroid elements 
of the bone marrow. The urea clearance was 40 per cent, with a blood urea 
nitrogen of 20 mg. per cent. The urine urobilinogen was positive in a dilution 
of 1 to 100. Eoentgenograms showed a thinning of the cortexes of the bones, the 
heart appeared enlarged in all diameters, and the lung markings were generally 
increased in intensity. 

‘The Charlotte Drake Cardeza Foundation performed many of the hematological studlc.s 
I'ccorded for Cases 1 and 2. 
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GELATIN F0A:M SPONGES IN OBSTETRICS 


307 


2. The intrauterine nse of such sponges wth or witliout throml)in solution 
for hemostatic purposes is wthout physiologic basis, and in menstrual or post- 
])artum bleeding is potentiallj* hazardous. 

3. The sponges provide an excellent means of hemostasis in the control of 
oozing areas in pelvic or perineal surgery, -whether used vdth thrombin or with 
saline. They supplement, but cannot replace, the hemostat. 

4. Neither a febrile reaction nor exce.ssive scar formation has been noted 
in the postoperative course of these patients. 

5. The gelatin-foam sponge impregnated with blood provides a potential 
culture media for bacteria, but not significantly different from that provided l)y 
clotted blood. 
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minutes later. The uterus contracted well During the postpartum period oi 
]io.spitaliaation the patient’s temperature varied between 99° and 100° F., witli- 
out evidence of infection. 

On Oct. 21, 1942, the patient returned, complaining of nausea, dizziness, short- 
ness of breath, blurred vision, palpitation, and continuous abdominal pain. She 
was pregnant, and the estimated date of delivery was Jan. 8, 1943. Two months 
later she had a sudden sharp pain in the left hemithorax as.sociated with dyspnea, 
cough, and white mucoid expectoration, Tlie .symptoms gradually subsided rrith 
bedrest. 

On Jan. 5, 1943, after a labor of fifteen hours, the patient spontaneously 
delivered a premature-appearing female child (child 3). The folloudng day the 
patient developed dppnea, severe pain in the left .side of the che.st, accompanied 
bj'^ cough and mucoid expectoration. In addition she complained of .severe pain 
in the left leg. The scleras were icteric. There were signs of atelectasis on the 
left side of the ch&st posteriorly. The liver edge was two inehe.s below the right 
costal margin. The .sputum showed the usual re.spiratory organisms (culture) 
with a negative smear and culture for tubercle bacilli. Leucocytes numbered 
53,000 with a nonnal differential count, but 870 nucleated erythrocytes were 
counted for each hundred leueoe.yte.s. Reticulocytes averaged 40 per cent. The 
van den Bergh reaction was positive direct with the senim bilirubin 1.5 mg, per 
cent. A roentgenogram .showed cardiac enlargement noth an increased density 
in the lower left lung field. The impre.ssion of the hcmatologi.st. Dr, L.^^b 
Tocantins, was that the patient had sickle cell anemia w'ith pulmonary' infarction. 
She was discharged, improved, on Jan. 30, 1943. 

Children . — 

Child 1: At 8 years of age this child had a hypochromic anemia but no 
evidence of sickling. 

CliUd 2: At 6 years of age e.xamination of the blood showed a normal 
erythrocyte count with a low color index but no evidence of sickling. 

Child 3: At 3 years of age e.xamination of the blood revealed a low color 
index with sickling present. 

(The ease histories of these ehildi-en are to be publisbed in detail, elsewhere.) 

Ca.se 3, — E, W,, a 22-year-old primipai'a, was admitted to the ho.spital July 
30, 1946, beeau.se of painful, slightly .swollen joints of the extremities. She gave 
a history of similar attacks occurring about once a year since the age of 12 years. 
There were .systolic murmurs at both the pulmonic and mitral regions of the 
heart. The blood pressure was 94/52. The uterus was enlarged to about the 
size of a six months’ pregnancy. 

Lahoratonj Findings. — Urinal.vsis negative. Blood count — ^hemoglobin, 5 
Gm. (or 33 per cent); erythroeyte.s, 1,890,000 per cu.mm,; leueoeyte.s, 12,000; 
polymorphonuclear cells, 73 per cent; co.sinoj)lnle.s, 2 per cent; lymphocytes, 20 
per cent; monoc.ytes, 7 per cent; and nucleated erythrocytes, 36 per liundrco 
leucocytes counted. Sickle cells were present in the ordinary blood .smear. 
Reticulocytes were 1 per cent. The bone marrow showed an increase in 
erythropoietic elements. There was 5 per cent retention of bromsulfalein, the 
van den Bergh reaction was positive direct, and the serum bilirabin was 3.1 mg- 
per cent witli the urine urobilinogen po.sitive in dilution of 1 to 50. The blood 
urea nitrogen was 8.8 mg. per cent; the urea clearance, 85 per cent; the .senim 
uric acid, 5.8 mg. per cent. Roentgenogram of the che.st .showed cardiac enlarge- 
ment. particularly of the left ventricle. 

The ])atient %vas discharged after receiving three transfusions each com 
taining 500 c.c. of citi-ated blood, and wa.s readmitted on Hept. 36, 3946, in labor 
about Iwo weeks before the estimated date of delivery. The erythrocyte count 
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During tlie next three months the patient received five transfusions of 
citrated blood, 500 e.c. each, and four transfusions of red cell suspension, 600 e.c, 
eacli. The edema of the ankles increased, and the blood pressure rose to 152/92. 
The membranes ruptured spontaneously on Jan. 22, 1945, after thirty-nine hours 
of labor. The patient immediately delivered herself of a cyanotic, 3 pound, 
12 ounce male infant. After spontaneous delivery of the placenta she com- 
plained of headache. The blood pressure Avas 140/1*10. She Avas giA-en 0.01 Gm. 
of morphine sulfate, subcutaneously. Four hours post partum she had con- 
vulsions during Avhieh she fell from bed, became unconscious, and Avas incontinent 
of urine. Convulsions recurred an hour and one-half later. The retinal A-eins 
Avere distended; the arms and legs AA'ere spastic; Babin.sld’s sign AA-as present bi- 
laterally. A spinal fluid study Avas normal. The impression of the neurosurgical 
consultant (Dr. Rudolph Jaeger) aa’Os “ . . . diffuse brain irritation by multiple 
lesions, probably petechial hemorrhages. ...” On the folloAvimr day the blood 
urea nitrogen Avas 30 mg. per cent, and the serum' uric acid 8.8 mg. per cent. 
She gradually regained eonsciousnc.ss until on the fourth day she Avas able to 
read and AAU’itc. A Aveek after the conAuflsions she Avas free of abnormal neuro- 
logic findings, except for inA'oluntary muscular tAvitches of the face, arms, or 
legs oecuiTing scA^eral times each hour, frequent headaches, and a “hazy 
memory. '' The serum uric acid declined to 4 per cent, and the urea clearance to 
16 per cent. The electroencephalogram AA*as abnormal, nonspecific type. A year 
later the electroencephalogram Avas normal. 

The baby fed poorly and died cleA'en days after bii’th. Blood counts, plate- 
lets, and fragility tests Averc normal. At no time AA’as sickling present. Autop.sy 
revealed prematurity, subarachnoid hemorrhage, and aspiration pneumonia. 

The erythrocytes of the child’s father shoAved no sickling. 

Case 2. — S. M., a 21-year-old Negro AVoma:n, Avas admitted to the hospital 
Jan, 17, 1940, AA'ith amneori’hea since Sept, 20, 1939’, a genital sore, and A'-aginal 
discharge for three AA'ceks, loAver abdominal pains for six days. There Avas a scar 
over the left tibia fi'om a chronic ulcer in childhood. On March 9, 1938, she had 
had an uncomplicated dcliA’cry of her fir.st child, a girl (child 1). The blood 
pressure Avas 100/60. There Avas a systolic murmur at the aortic region of the 
heart., The entire right side of the abdomen Avas tender, and the uterus Av^as s^auu- 
metrically enlarged to the level of the umbilicus. 

Lahorairoij Findings. — Urinalysis — albumin, 1 plus (noncatheterized). 
Blood count — hemoglobin, 6.9 Gm. (or 45 pci‘ cent) ; erythroc.A'tes 2,770,000 per 
cu.mm. ; leucocytes 8,300 Avith a normal differential count. There Averc, hoAA'CA’cr, 
547 nucleated eryt hroertes to each hundred leucocytes in the blood smear Avhich 
also contained occasional sickled erythrocytes. The bone marroAv .shoAA'cd hy})er- 
plasia, especially of the erythroid elements. Cervical and urethral smear.s AA'cre 
negatiA’e for gram-negatiA'e intracellular diplococci. The Frei lest AA-as negative. 
The blood 'Wassermann and Kahn tests aa-ci’c plus 4. A roentgenogram of the 
chest shoAved a generalized intensification of the pulmonary markings and en- 
largement of the cardiac silhouette. 

The ]>atient’s temperature returned to normal in three days. She com- 
plained of pain in the bones of the extremities, and it AA'as noted for the finst 
time that tlie liver AA-as enlarged. After her discharge from the hospital she 
received anti.syphilitic therapy (bismuth and iodides). Up until the time of 
delivery she complained of dizziness, blurred vision, nausea, dy.spnea, and pal- 
pit. at ion. ’I’lio ankles Averc edematous. 

The onset of labor AA-n.s at 8 :45 p.m. on May 24. The blood jire.ssure A\-as 1 12/SO. 
Approximatolv one and one-half hours later she deli\x*rcd. spontancou.Jy, a 
6 pound, 4 ounce female child (child 2). The placenta delivered, intact, ten 
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function, edema of the lower extremities, hypertension, increased serum uric acid, 
convulsions, and a comatose state; these findings, together with the fact that the 
patient was a primigravida, strongly suggested that she had eclampsia. It must 
be noted, however, that she had periods of unconsciousness previous to her preg- 
nancy, apparently as a part of a state of “crisis.” In 1940 IIughe.s, Digg.s, and 
Gillespie^^ described six eases of involvement of the nervous system in sickle cell 
anemia and reviewed twenty-five cases from the literature. Drowsiness, stupor, 
or coma occurred in sixteen of these, hemiplegia in fourteen, and eommlsions 
in eight. If this patient had a “crisis” as a complication of her pregnancy, 
clinical evidence suggests that it involved only the central nervous system. This, 
too, has been reported. These same authors and ConnelP® liave described the 
presence of thrombi, areas of necrosis, hemorrhage, pigmentation, and vascular 
intimal proliferation in the brain in .sickle cell anemia. Our patient had normal 
cerebrospinal fluid. In their cases the state of the cerebrospinal fluid was 
variable and often normal, even in the presence of diffu.se cerebral involvement. 

In Case 3 hypertension developed within twelve hours post partum, accom- 
panied by blurring of vision, nuchal rigidity, a bilaterally positive ]iernig’,s 
sign, and elevation of the serum uric acid. Later there were signs sugge.sting a 
lesion of or near the circle of Willis. The evidence presented in both Case 1 and 
Case 3 suggested the presence of cerebral thromboses, hemorrhages, or both. 

Both patients of Case 1 and Case 3 had rather acutely declining urea clear- 
ance values associated wdth pregnancy and elevated values for serum uric acid 
during the period with hypertension and abnormal cerebral signs. According to 
Dexter and Weiss,^’’ a declining urea clearance value is not common in normal 
pregnancy, but is frequently seen in toxemia. The studies of Schaffer, Dill, and 
Cadden’® suggest that the increased uric acid content of the blood in toxemia 
is due to a decreased renal clearance of uric acid, and postulate that there is not 
a concomitant rise in urea nitrogen because pregnancy nonnally lowers the blood 
urea content. Renal impairment and even uremia may occur in sickle cell 
anemia.^® 

The evidence strongly suggests that toxemia was present in Cases 1 and 3. 
In toxemia of pregnancy it is generally accepted that there is spasm of the 
arterioles.®” This spasm superimpo.sed on ve.ssels already partially occluded by 
intimal proliferation may bear an important relationship to the occurrence of 
signs and symptoms of cerebral vascular blockage. 

In Case 2 there was evidence of pulmonary infarction as a complication of 
pregnancy. Six of the patients previonsly reported had .syouptoms and signs, 
during their pregnancy, which were .suggestive of pulmonary infarction. In all 
three eases there were complications by va.scular phenomena, probably throm- 
boses. This is a characteristic of sickle cell anemia, but in these instances it 
would appear that the tendency, wms, in some manner, enhanced by pregnancy. 

Summary 

1. Three case reports of sickle cell anemia in pregnancy are added to the 
twenty published cases. 
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was 2,500,000 per. cu.mm. She received 500 c.c. of citrated blood during labor. 
Tile membranes were artifieally ruptured and, under spinal anesthesia (50 mg. 
novocain), a 4 pound, 4^2 ounce living male child was delivered by forceps 
after a labor of about 24 hours. During the prenatal period the highest level 
recorded for the blood pre.ssurc was 134/74. About twelve hours jmst partum 
the patient started to complain of severe frontal headache and blurring of vision. 
The blood pressure at this tiinc was 180/100. The following day it was noted 
that there was nuchal rigidity, bilaterally positive Kernig’s sign, and general- 
ized hyporeflexia. The serum uric acid was 8.8 mg. per cent; serum bilirubin, 
1.1 mg. per cent. On the third day post partum the spinal fluid pressure was 
470 mm. of water; 22 c.c. of yellow fluid were removed, the analysis of which 
showed many erythrocytes; sugar, 50 mg. per cent; protein, 30 mg. per cent; 
Wassemiann, negative ; and absence of growth on culture. 

The patient developed transitory ptosis of the right eyelid with limitation 
of internal and upward movement of the e.yeball and Cheyne-Stokes tn^e of 
respiration; papilledema was present bilaterally. The liver was enlarged and 
tender, and the spinal fluid pressure remained elevated. Very slow reduction 
of this pressure gave much relief from the headache, and the re.spirations became 
more regular. At no time did the blood urea nitrogen go above 11 mg. per cent, 
but six days post partum the urea clearance was 50 per cent. The serum uric 
acid decreased to 4 mg. per cent. A month ])ost ])artum the cerebrospinal fluid 
was normal except for a pressure of 400 mm. of water. By Oct. 20, 1940, there 
was sufficient clinical improvement to permit the patient to be discharged to the 
Out-Patient Department. 

An electroencephalogram performed at the finst admission was noianal. One 
performed ten days po.st partum was abnormal, but had no definite localizing 
criteria. 

The general progi'css of the baby was good. Blood counts performed finm 
within twenty-four houi’s of birth to four weeks of age were normal. Stasis moist 
preparations made at about 3-day intervals .showed sickling for the first time 
on the twenty-fourth day. 

Discussion 

These three patients had the typical .signs and .synpfloms of sickle cell 
anemia. A critical survey of these, along Avith those jn-eviou.sly reported, Avlth 
pregnancy, focuses attention upon certain prominent features. .Sydenstricker,’ 
in reporting the first two case.s, did not furnish clinical de.seriptions, so that 
actually only 21 cases e.'in be revicAA’cd. All but three of the ]4ationls Avere less 
than 30 years of age, the oldest aa'Os 35 and the youngest IG years. Six died as a 
complication of pregnancy. Thrombotic phenomena Averc suggested by the 
clinical course of ten, scA'cn of the.se had signs and .symptoms of pulmonary in- 
farction, tAvo of cerebral thrombosis, three of thrombi in the legs or ve.ssels of 
pelvic and abdominal viscera. Nine gaA’c histories of spontaneous abortions, Jiiis- 
carriage.s, or both. Thirly-tAA'o of the pregnancies Averc reported as having 
progres.sed beyond .scA'cn calendai* months. Twenty- four of fhe.se survived, and 
eight died cither in utero. at delivery, or .soon afferAvanl. Nineteen of these 
infants Avere examined for sickling, and fourteen reported as positive. 

The blood ])re.ssurc awls rejiorted in thirteen ca.ses (including the three rt-- 
]iorted here) : sca-cu had hyj>ertension fdia.slolic blood jiressure over 90 mm. of 
mercury). In Ca.se 1 of this serie.s, there Avas albuminuria, declining kidney 



PEPTIC ULCER WITH HEMORRHAGE DURING PREGNANCY 

AND FETAL DEATH 

Edward B. LeWinn, M.D., F.A.C.P., Philadelphia, Pa, 

(From the Franlcford Jloftpiial) 

T he fi-eqiieney with which epigasti-ic distress, heai'tburn, and sour helcliiufr 
are complained of in the latter weeks of pregnancy indicates that there 
exists functional or organic disease of the U]jper gastrointestinal tract in a 
large proportion of gestations. Unfortunately, these symptoms are too often 
taken as a matter of course bj’’ the physician. Gravid women who present 
manifestations of digestive disease or disorder are rarely studied for the pur- 
pose of discovering their precise nature and cause. Sandweiss and co-workers’ 
point out that patients admitted to obstetric or gynecologic ho.spital services 
are not, as a rule, questioned closely about gastrointestinal complaints. Yet, 
in a review of the literature, these authors collected 13 instances of death 
due to hemorrhage or perforation of gastroduodenal ulcer occurring immedi- 
ately or shortly after delivery, adding one case of their own. Their re^iort is 
in contrast with the opinion quite generally held that pregnancy has a bene- 
ficial influence on pre-existing peptic ulcer. However, there is evidence to 
showthat such a concept is onl}’- partially true. 

Clinical and experimental investigations point to a probable relationship 
between endocrine activity and gastric secretion. From a clinical point of 
view it is to be noted that 80 to 90 per cent of peptic ulcers in adults occur 
in men; yet, before puberty the incidence is approximately the same in both, 
sexes (Bockus^). The relative infrequency of peptic ulcer in Avomen appears 
to be eA^en more marked during pregnancy. fSandAveiss, Saltzstein, and Farb- 
man® Avere able to find only one proved case of chronic peptic ulcer among 
70,310 case histories of patients admitted to hospitals during pregnancy. Hoav- 
ever, it is possible that closer im’^estigation of the nature of gastrointestinal 
complaints during gestation Avould reveal that such a lesion occurs more com- 
monly than is ordinarily suspected. 

Anotlier observation made by SandAveiss and his associate.s^ Avas that 46.7 
per cent of 30 Avomen Avith peptic ulcer shoAved pituitary, thyroid, or gonadal 
abnormalities. Bockus^ states that the female patient Avith ulcer should be 
surveyed from the standpoint of endocrine abnormality because of the high 
incidence of endoerinopathies reported among Avomen having peptic ulcer. 

Experimental evidence further .supports the theory that an endocrine fac- 
tor is in some manner concerned in the control of gastric secretion, Sand- 
Aveiss and Ms co-Avorkers-’’ * injected anterior pituitary-like hormone (chorionic 
gonadotropin) into laboratoi-y animals folloAving IMann-Williamson operation 
and noted a reduction of the incidence of ,ie,junal ulcer. Furthermore, the.se 
investigators,'*’ ^ as Avell as other Avorkei-s,'” ® found that extracts of pregnancy 
urine or urine exti-aets from nonpi-egnant Avomen Avithout ulcer and from men 
similarly free from peptic ulcer caused a decrease in peptic ulcer in experi- 
mental animals. According to Gray' and Friedman and SandAvei-ss,® larger 
doses of such ulcer-preventive urine extracts also inhibit gastric secretion to 
some degree. Culmer, Atkinson, and Ivy'* found that the injection of chorionic 
gonadotropin into dogs Avith PaA'lov pouches greatly dimini.shed the secretion 
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2. Two of these patients presented signs and symptoms of toxemia of preg- 
naney. 

3. In sickle cell anemia with pregnancy vascular phenomena, particularly 
thromboses, occur frequently. These phenomena may, in these instances, bear 
an important relationship to the occurrence of, or the severity of, the symptoms 
of the toxemia of pregnancy. 
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Addendum 

A fourth case has been observed since submi.ssion of this paper for publication. A 19- 
ycar-old Negro primigravida, at term, unth sickle cell anemia, delivered spontaneously after 
eight hours of labor, a 4 pound, 10 ounce male infant (.Tan. 21, 1947). The next day she 
developed signs of bilateral basilar pulmonary atelectasis followed by a nonspecific pneu- 
monitis with .slow recovery. The infant’s blood did not show .sickling. It gained weight 
slowly, developed diarrhea, and died at the age of two months. 
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tionable jaundice appeared on one occasion. In 1938, following cholecystec- 
tomy, she again experienced a temporary remission of symptoms. The pa- 
thologist reported that the gall bladder showed chronic choleey,stitis and chole- 
lithiasis. Thereafter, at intervals of three to six months recurrences of epi- 
gastric pain were relieved by nonsurgical biliary drainage. Fractional gastric 
analysis, which was done during the course of this series of biliary drainages, 
was said to be normal. Radiographic studies were not made. The patient 
became free from gastrointestinal symptoms about October, 1942, and remained 
so until the last trimester of the present pregnancy. 

As a child the patient had been thin, but became rather obese at puberty, 
retaining this tendency to the present time. Menstruation began at the age 
of 13 years, was regularly established from its inception at a 28-dav interval, 
with a normal flow lasting four to five days. She was married in 1944 at the 
age of 34 years. In 1945. the basal metabolic rate was minus 8 per cent. In 
April, 1945, the patient aborted spontaneously after six weeks of pregnancy. 
For this reason she was maintained on oral progestin during the course of the 
present pregnancy. The family history contains no relevant data. 

When seen by me on April 11, 1946, sixty hours after her admission to the 
hospital, the patient had shown some improvement in that the vomiting had 
largely, although not completely, subsided, there had been no hematemesis for 
forty-eight hours, and the pain had abated somewhat. Phy.sieal examination 
revealed an obese, slightly pale, gravid woman with no definite endocrine or 
other abnormalities, The blood pressure was 120/80. At this time the blood 
count showed hemoglobin 12 Gm. (81 per cent) ; erythrocytes, 3,700,000; and 
leucocytes, 14,900. Urinalysis was negative except for the presence of a trace 
of albumin. 

The patient was placed on a Meulengracht regime, together with phos- 
phalgel, tincture of belladonna, and phenobarbital. During the night of April 

12 she suffered a severe gastrointestinal hemorrhage, as evidenced by the rapid 
appearance of marked pallor, weakness, dvspnea, and apathy. Early on April 

13 the blood count revealed hemoglobin 3.5 Gm. (24 per cent) ; erythrocytes, 
2.050 000; and leucocytes, 11.000. Repeated small transfusions of whole blood 
failed to halt the downward course of the blood count which, on April 16, 
reached a level of 2.7 Gm. (19 per cent) hemoglobin, 1.550,000 erythrocytes, 
and 27,000 leucocytes (neutrophiles 84 per cent, lymphocytes 9 per cent, 
monocytes 7 per cent). Surgical intervention to halt the gastrointestinal 
hemorrhage was considered out of the ouestion. Ce.sarean section was believed 
equally hazardous. Later in the day (April 16) neither fetal heart sounds nor 
movement could be detected. On April 17 it was noted that the patient's 
digestive complaints had abated very markedly. From that point the mani- 
festations of peptic ulcer continued to improve progressively, and there was 
good response to transfusions and no further sign of hemorrhage. 

A stillborn, somewhat premature male child was born spontaneously on 
April 19. The mother .showed no ill effects from six hours of labor. The 
puerperium was uneventful. 

On May 2, fractional gastric analysis revealed the results shoum in Table I- 

Radiographic study on May 3 was renorted as showing the esophagus and 
stomach to be normal in all respects. “The pylorus opened immediately. The 
duodenal cap was readily visualized and was seen to be large and rather flabby 
in tone. At the base, near the lesser curvature side of the cap, was a persistent 
small filling defect with a small fleck of barium in its center. The stomach was 
completely empty within three hours after the ingestion of the opaque meal. 
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of free and total liydrochloric acid,, even after histamine. They vere nnahle 
to produce such an effect with anj’- other hormone. 

Beports by Nakai,° Arzt/° j\Ia.son,^^ and Anderson*- indicate tiiat earl}' iii 
pregnancy there is a marlced diminution of free hydrochloric acid secretion. 
Avzi and Andenson jilso pointed out tliat the lowest secretion of free acid 
coincides with that period of pregnancy in Avliieh nausea and vomiting ai'c 
coinmon. Strauss and Castle’" not only confirmed the presence of diminished 
gastric secretion in early pregnancy in normal women, but also .showed that 
there is a rise in the secretion of free hydrochloric acid in the last month of 
pregnancy, and a still greater increase, immediately or .shortly after delivery. 
Way*"* has presented evidence to .shoAV that in human pregnancy there is an 
inversely proportional relation.shi]) between the free and total acid in the 
gastric secretion and the amount, of chorionic gonadotro])in in the urine. The 
normal peak of chorionic gonadot7*opin excretion in the urine which occurs 
within the first trimester of ge.station, with a .subsequent decline, is too well 
known to require discussion. 

The inhibiting infiuence of extracts of the postei-ior lobe of the ])ituitary 
gland on gastric secretion was reported by PoP" and confirmed by Hess and 
Gundlach,*'’ and Dodds and his co-workers,** and kletz.*® Ero.sion.s of the 
stomach or duodenum following I'opeatcd or large injections into experimental 
animals of preparations of posterior pituitar.y extract have been found l)y 
Neclzel,**’ Dodds and Noble.** Berg,-® and Met;^.’® Nedzel considered these 
lesions to be the re.sult of local ischemia due to intense vasoconstriction. 

The following ease report em])hasizes the necessity for attaching gi-eater 
importance to gastrointe.stinal .symptoms occurilng during the latter months 
of ])]*cgnancy: 

K. C., a 35-year-old gi'avid white woman, was admitted Api-il 8. ]94f), to 
3<*rankford Hospital on the obsteti'ic service, cojuplaining of heartburn, sour 
belching, and vomiting blood. She menstruated la.st on July 27. 1045. The 
expected date of delivery was INfay 2. 1046. About i^lai'ch 18, 104(i, the pa- 
tient began to experience epiga.stric discomfort one to one and one-half hours 
after taking food or medication. At this time hcaidbui-n and sour iK'lching 
were also noted. Howevei-, although only casual mention of them was made 
on her visit to her ])hy.sician on ]\rarch 25, these symptoms increased in inten- 
sity so that by April 1 the upper abdominal discomfort had reached such 
proportions as to cause the patient to cat very little. Thei-e had also ap])eared 
pain in the back coincident with and at a point opposite the epigastric pain. 
The patient also began to vomit spontaneously, which afforded her relief from 
her .symptoms. The stools had been black for several months because of fe)’- 
rous .snlfatc which had been nrescribed becau.se of a mild anemia of pregnancy. 
Having .stopped all incdication for one week on her own initiative because 
of the severe epiga.stric ])ain, the patient became alarmed when .she saw that 
the stools continued to he tarry. On April 7 she noted blood in the voiniins 
and on April 8. during a routine office visit, acquainted her physician with the 
severity of her complaints for the fir.st time. 

The patient’s past medical hi.story included mumps and mea.sles in child- 
hood and pleurisy at the age of 28 years. The .systemic review was negative 
except for the gastrointe.stinal tract. Tn 1030. as a .student nur.se. the patient 
began to experience repeated attacks of acute epigastric pain. In 1031. fol- 
lowing appendectomy for this comjdaint. she was free from discomfort for 
several months. However, the .sym}>toms reapi>eared. remaining without in- 
terruption for several weeks at a time. The patient could not recall any j-ela- 
tionship to food nr to any jirocedure or medication taken for relief of the pain. 
There was no a.ssociafcd heartburn, .sour belching, vomiting, or nieJenu. Ques- 
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Table I 


TIME 

TOTAL ACIDITY 

FREE ACIDITY 

OCCULT BLOOD 

Fasting 

43 

. 23 

verj' faint trace 

15 min. 

30 

10 

very faint trace 

30 min. 

35 

25 

negative 

45 min. 

• 70 

28 

negative 

1 hour 

80 

40 

negative 

75 min. 

90 

40 

very faint trace 

90 min. 

75 

30 

positive 


When the patient was discharged on.Maj'- 24, 1946, iier blood count showed 
hemoglobin 10 Gin. (68 per cent), erythrocytes 4,170,000, and leucocytes 7,300. 
Her digestive symptoms had almost completely disappeared and, except for 
very occasional mild epigastric distres.s, she has remained free from gastro- 
intestinal complaints. 


Comment 

The impression that pregnancy causes beneficial effects in the course of 
peptic ulcer has some experimental and clinical basis to support it. However, 
it appears that such favorable .influences can be expected only in the early 
months of gestation. In the last trimester, and particularly shortly after de- 
livery, endocrine influences may cause ulcer complications of a serious, and 
even fatal, character. It becomes necessary, therefore, to give more than 
casual attention to complaints referable to the upper gastrointestinal tract 
during pregnancy. A history sugge!5tive of previous gastroduodenal ulcer 
should raise the jjossibility of reactivation of the lesion during the course of 
the gestation. Sandweiss^ has emphasized the fact that most peptic ulcer 
patients have a "past.” As in the present case, the routine administration of 
iron may mask tarry stools due to gastroduodenal bleeding. More frequent 
blood counts and even examination of the stool for occult blood, after suitable 
preparation of the patient, may give important information in women less 
seriouslj’ afl’ected than the case reported. 

Failure to observe the indications of i)o.ssible peptic ulcer may result in 
serious consequences not only for the mother but for the fetus as well. Sand- 
weiss^ noted that in the 14 cases of maternal deaths reviewed by him, perfora- 
tion of or hemorrhage from peptic ulcer occurred immediately or shortly after 
birth of a pi’eniature or a full-term cliild. In the present ease, it seems likely 
that the profound anemia in the mother resulted in anoxia which was the im- 
mediate cause of fetal death. It is probable that the dramatic change in the 
patient’s course, which followed immediately after death of the fetu-s, occurred 
as a result of the sudden alteratioii in endocrine influences. 
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occurred. Since the amnion forms during the seventh to the thirteenth day 
following fertilization/ the split could not have occurred before the seventh 
day. On -the other hand, when the split occurred, the cells of the germ disc 
were sufficiently undifferentiated to fonn two equally potential halves. This 
is only possible before the germ disc shows a single axial arrangement, at which 
time the primitive streak simultaneou.sly appears. These are first seen in the 
IS^/^-day-old embryo.® We can be reasonably sure, therefore, that the split 
forming normal monoamniotic tvdns occurred sometime after the seventh and 
before the thirteenth days. Splitting of the germ disc before the seventh day 
should reasonably produce diamniotic twins, and after the thirteenth day, mono- 
amniotic Siamese tAvins and monstrosities. 

Two eases are here described, one from the Richardson House of the 
Boston Lying-in Hospital and the other from the ward service of the latter 
institution. They are of interest because there was no tangling or knotting of 
the cords, either together or singly, and as Avould be expected, both pams of 
infants Avere born alive and surviA^ed, despite being monoamniotic. These are 
the third and fourth cases in American literature of double live-births ; the 
second and third cases of double infant .survival and the first tAVo cases Avithout 
tangling or Imotting of the cords. 

Case 1. — The patient Avas a AvhitC} married, gravida i, due Oct. 1, 1945. 
She AAms admitted on September 18 because of spontaneous rupture of the mem- 
branes, not in labor. 

Family History. — There AA^ere no tAvins in the patient’s family. The 
patient’s husband Avas a tAvin, his mother having borne tAA'o sets of tAvins. 

Menarche occurred at the age of 14-15 jmars, periods occurring every 
tAA'ent3’--eight days, lasting five days, Avith moderate amounts of floAv and no pain. 
Her last menses began Dee. 24, 1944. 

Prenatal Course , — May 25, 1945 : General phj^sical examination aa'SS essen- 
tially negative. PeMc measurements indicated a gynecoid pelvis. The in- 
troitus Avas nulliparous. Inspection of the cervix Avas unremarkable except for 
a small amount of Avhite discharge. The uterus Avas enlarged to the size of a 
five months’ pregnancy. It A\ms thought that the pre.senting part Avas not the 
head. 

August 9 : The uterus seemed slightly’' larger than average for the 
duration of gestation. A head AAms felt in the fundus and a breech by vaginal 
examination. External version Avas done Avithout difficulty, after Avhich a head 
Avas felt dipping into the pelvic brim. A fetal heart could be heard beloAV and 
also above the umbilicus folloAAdng the A'ei’sion. X-raj’- examination revealed 
a gynecoid pehds AAdth prominent coccyx and a tAA'in pregnancy. 

September 5 : By rectal examination, a head Avas felt to be engaged and 
the cervix nearly taken up. 

Laboratorj^ studies Avere negative throughout. Her blood AAms Group AB 
Rh positive. 

Labor. — Earty in the morning on Septembei- 18, the patient reported 
that the membranes had ruptured Avith the painless escape of fluid from the 
Amgina. She aa^s admitted to the Richardson House at 4:45 a.m. Avith definite 
evidence of ruptured membranes, not in labor. The cerA'ix was taken up and 
21/^ fingerbreadths dilated by rectal examination. She Avas ghmn seeonal and 
demerol sedation. At 7 :25 a.m. actiAm labor Avas in progress Avith strong, 
frequent contractions. Additional seeonal and scopolamine sedation was given. 
At 7:45 A.M. the os aa'os almost fully dilated. Full dilation Avas reached about 



MONOAMNIOTIC TWINS 


J^ONAU) CouLTOxN', Aktmur T. Hkrtig, M.D., AND W. Nkwton Long, 

Boston, jMass, 

(From ihe JJcparhneiitfs of Paiholofft/ ami Ohsicirics, JTarvarcl Medical School 
and llie Boston Lying-in Hospital) 

M ONOA^INIOTIC twins are of interest because of their extreme rai’ity and 
the high incidence of fetal deatli associated with tliis placental anomaly. 
In 1935, Quigley^ collected 109 eases from the world’s literature, in only i? 
of which both infants survived, although in 20 other cases one infant sundved. 
Tins autlior added one new ease in which one twin survived, tliis being the first 
case in American literature that had not ended fatally for both infants. 

Since 1935, five more cases have appeared in the English literature; four 
Amcrieau, and one British.-*'"' Of these, t.wo I'esulted in twin live-births,’’ 
although one twin of the first set died thirty liours after delivery. In tlie 
remaining three sets of twins there was one live baliy and one ancncephalic mon- 
ster. (Sec Table I.) • 
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According to Quigley, who discusses the possible mechanisms of developmenl 
of monoamniotic twins, monstrosities occur frequently, eight having been encoun- 
tered in his series of 109. One is de.scribcd in the five subsequent cases. The 
high fetal mortality, however, is due chiefly to tangling and luiotting of the 
cords around each other and around the infants. True knots of the cords 
occurred in all of the five cases reported since 1935, even in the sets of living 
twins. Thus knotting of the two cords,, usually causing fetal death of one or 
both infants, seems to be the common accompaniment of twins not separated 
by a membranous partition. 

Beeent observation of eai’ly embryos by one of us (A. T. II.) allows estima- 
tion of the time at which the fertilized ovum must have sjfiit to form two 
normal embryos within a .single amnion. This estimation is arrived at as follows: 
The inductive force in the formation of the amnion is the presence of the 
embryo." Had the germ disc split before the formation of the amnion, pre- 
sumably two amnions Avould then have formed in response to the liresenee of the 
two embryos. Therefore, at the time of amnion formation the .sjilit had not yet 
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Prenatal Course . — Early in pregnanc,y the patient was admitted to anotlier 
liospital complaining of nausea and vomiting and costovertebral-angle pain. 
Urological studies revealed slight impairment of renal function, hut because of 
the eoexi.sting pregnancy, it was decided that most of her symptoms were due to 
hyperemesis gravidarum. 

On her first prenatal visit to this ho.spital the significant findings were a 
contraction of the pelvic inlet, a uterus enlarged out of all proportion to the 
dates, and a moderate anemia. A roentgenogram obtained at this time confirmed 
the diagnosis of twins and of asymmetry of the pelvis. 

Urological studies confirmed the presence of moderate hydronephrosis and 
hj’-droureter. Gestation was othenvise uncomplicated. 

Labor. — The patient was admitted to the hospital as noted five hours after 
tlie onset of labor and three hours after rupture of the membranes. The first 
fetus was presenting vertex which was well engaged, and the cervix partly 
dilated. Following a hot enema, labor became satisfactory in effacing and 
dilating the cervix. After fourteen hours of labor with seeonal, scopolamine, 
aijomorphine analgesia, she was delivered by forceps extraction of a 5 pound, 5 
ounce female infant in good condition. Spinal anesthesia was employed. Mean- 
while the arms of the second fetus had prolapsed into the vagina. These were 
replaced, and delivery carried out by internal podalic version, breech extraction, 
Avith forceps to the aftercoming head. The second infant, also female, Aveighed 
5 pounds, 14 ounces. She did not cry for three minutes, but her color became 
good after the nasopharynx AAms aspirated. The placenta separated in six 
minutes and AAms deliAmred by simple expression. The patient AAutlistood the 
procedure AAmll, having lost an estimated 200 c.c. of blood. The right medio- 
lateral episiotomy Avas repaired. 

Postpartum Course. — The only complication of the puerperium aa^s crack- 
ing of the nipples, necessitating the substitution of formula beginning on the 
sixth postpartum day. The lesions Avere treated AA'ith penicillin ointment, ice 
bag, and binder. The mother and both l)abies AAmre discharged on the sixteenth 
postpartum day, tlie first baby having gained one-fialf ounce and the second 
liaving lost three ounces. 

Pkicenia . — The placenta AA’^eighed 1,080 Gm. and measured 21 by 21 by 2.5 
cm. The cord of the fir.st tA\dn (marked at deliverj'^) Avas inserted eccentrically 
and measured 66 cm. in length. No knots or tangles AA'ere noted in the cords at 
any point. The fetal .surface of the placenta was liomogeneously slate-blue in 
color AAdth tA\m small Avfiite indurated areas sugge.stive of subehorionic fibrin 
deposition. No amniotie partition could be discovered. The fetal A'^essels 
shoAved marked interdigitation AAUth actual anastomosis. Membranes AA^ere rup- 
tured far from the placental margin. Lobulations upon the maternal surface 
were normal in depth. There Avas a moderate degree of calcification in the 
decidua. The cut surface A\m.s purple in color, moist, and granular in te.xture. 

Summary 

1. A brief revicAv of the literature on monoamniotic tAvins is given. 

2. An e.stimation of the time at Avhicl) the germ disc split to form mono- 
amniotic normal tAAuns is made. 

S. Tavo ncAA' cases of monoamniotic tAvins are described in wliicli both set.s 
of tAA’ins ii\md, this being the .second and third in.stanees in American literature 
of double survival. 
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11:00 A.M. and. after more than an hour in the second stage of labor without 
progres.s, preparations were made for delivery. 

Delivery. — ^Under spinal anesthesia, a head was felt in the midpelvis in 
left occipitoposterior position, ]\Iidforceps rotation and extraction were done 
witli Kielland forceps aided by a median episiotomy. • A long vereion glove 
was then put on, and the second baby delivered from right occipitoanterior by in- 
ternal podalic version and breech extraction. The cord was once around tlie neck. 
No separate sac of membranea was encountered around the second baby. One 
ampule of pituitrin was given after the birth of the second baby. A single 
placenta, complete with membranes and two cords, was expressed after which 
one ampule of ergotrate was given intravenously. 

The first babj^ Avas a 5 pound, 11 ounce male born at 12:35 p.n. 
He was slightly cyanotic at first but breathed well. i\rucus Avas removed from 
the upper respiratory passages and oxygen administered, after Avhich liis color 
Avas excellent. There Averc no abnormalities except phimosis. 

The second baby aa^s a 4 pound, 11 oiuice male born at 12:44 p.m. He Avas 
moderately AA^iite at first l3ut rapidly became pink, breathing and crying aa-cH. 
Tlicre Avere no abnormalities except phimosis. 

Botli babies AA'ere taken to the premature nursery and given continuous 
oxygen tlierapj^ 

Posiparfum Course . — The patient’s postpartum course A\'as uneventful ex- 
cept for. uterine sul)involution corrected by additional ergotrate and daily hot 
douches. She Avas unable to nurse, haAung insufficient milk. She Avas disclmrged 
on September 30, her twelfth postpartum day, taking the first baby Avith her. 
His discharge Aveight Avas 5 pounds, 6% ounces, and his condition good. 

The second baby Avas discharged in good condition on Oct. 7, nineteen days 
after delivery, Aveighing 5 pounds, 6 ounces. 

Placenia. — Gross: The placenta Aveighed 820 Gm., and measured 2G by 
27 by 2 cm. The membranes Avere ruptured from the placental margin. There 
Avas only one amniotic caA'ity, no membranous ])arlition being present betAveen 
the Iavo umbilical cords. One cord AA'as attached 4 cm. fi’om the placental margin, 
and measured 41 cm. in length ; the other cord also arose 4 cm. from the placental 
margin, 8 cm. from the first, ajid measured 39 cm. in length. Tlie cords Avere not 
tangled or knotted at any point. The fetal A’cssels from the tAvo cords anastomosed 
at .several points; over the fetal surface. The maternal and cut surfaces Averc 
unremarkable. 

lificrosc.ojuc: Tavo slides rcA'caled the villi to be of the mature type. Sub- 
syncytial fibrinoid degeneration and calcification AA'cre present in moderate 
amounts. The villous ve.ssel.s AA-ere slightly dilated. There Avas physiologic 
intinml thickening of the chorionic A-c.s.sels. The decidua Avas unremarkable. 

Cask 2. — The patient Avas a 21-year-old Negro, married, gravida i, due l\rarch 
8, 1946. She aa'us admitted to the hospital on !March 7, 1946, in desidtory labor 
because of s]>ontaneous rupture of membranes. 

There AA'cre tAA'ins in the patient’s family, tAA*o sets having occurred in the 
prcA-ious generation. 

Past Ilisiory . — As a I'c.sult of a fall at the age of three the })atienl had 
.scoliosis, for AA'hieli she underAA’ent a bone fusion operation in 1938. Her only 
other serious illnc.ssc.s AA’ciy pneumonia in 1937 and several bouts of pyelonej>hriti.s 
treated at another local ]io.spital. most recently in 1944. 

itienarcho occurred at the age of 13 years. Period.s have alAA-ays been ir- 
regular, occurring every tAvejity-one to ihirly-fiA’c days, lasting four days. Her 
last menses began June 1. 1945. 



THE SIGNIFICANCE OF DECIDUAL POLYPS IN OTHEHWISE 

NORMAL PREGNANCIES 

R, L. Haas, M.D., Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University of Michigan Hospital) 

O NE of the occasionally perplexing problems confronting the obstetrician and 
gynecologist is the management of abortions. The decision as to whether 
a threatened abortion has become inevitable is sometimes difficult to make. The 
passage of tissues from the uterus is commonly assumed to mean that continua- 
tion of the pregnancy is no longer possible,^ and often this is a signal to empty 
the uterus by curettage. 

It is the purpose of this paper to report three cases which emphasize the 
importance of determining the nature of any tissue passed. That the expulsion 
of tissue does not always signify inevitable loss of the pregnancy is revealed 
in the following ease reports. In a little over one year three patients were seen 
during early pregnancy, all threatening to abort as indicated by uterine bleeding 
and the passage of tissue. However, the tissue proved to be decidua, and all 
three pregnancies progressed to term Avith delivery of normal infants. 

Investigation of the literature, including popular textbooks on obstetrics, 
fails to reveal any reference to such a course of events in early pre^ancy, 
although there is described^ a diffuse decidual hyperplasia, noninfectious in 
origin, Avhich may lead to late antepartum bleeding, and thus be confused with 
placenta previa. 

Case Reports 

Case 1, — 0. T,, No. 545059, para 0, gravida i, first seen on April 3, 1944. 
The patient stated that her last menstrual period had occurred Jan. 11, 1944. 
Early in February there had been slight vaginal bleeding. There Avere no asso- 
ciated cramps or pain. Examination shoAved the usual changes, of early preg- 
nancy, Avith no palpable adnexal pathology suggestive of an ectopic. Hov'ever, 
there Avere tAvo small ceiwical polyps Avhich did not bleed on .sponging, and, in 
addition, a small bit of Avhite material in the external cervical os Avhich proA'ed 
to be the loAver end of a strip of tissue tAvo inches in length and one-eighth of an 
inch in diameter, resembling a fetal umbilical cord. A diagnosis of probable 
incomplete abortion Avas made, and the patient aa^s admitted for observation and 
possible curettage. Microscopic examination of the strip of tissue shoAA^ed it to 
be decidua AAuth some necrosis and purulent inflammation. The Asehheim- 
Zondek test gave a normal positive reaction. In the light of tliese findings 
curettage did not seem jmstified, and, after three days, the patient AA'as dis- 
charged from the hospital. The remainder of her pregnancy AA'as uncA'cntful and 
culminated in delivery of a 6 pound, 10 ounce normal female infant, after a 
nineteen-hour labor. The third stage of labor Avas normal and the placenta 
revealed no pathology. 

Case 2. — I. Me., No. 445063, para i, gravida ii, first seen on Aug. 17, 
the last menstrual period having occurred on IMay 4, 1944. On July 17, after 
driA'ing a tractor for tAA'O hours, she noted a bloody broAvn discharge associated 
with mild suprapubic soreness, but no other symptoms. The discharge continued 

(jaily ^more profuse AA'ith activity — for one month, Avhen she first sought medical 
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As an aid in ruling out tlie diagnosis of abortion in these cases, use was 
made of the Ascliheim-Zondek test. This fast was positive in all three instances. 
In incomplete or complete abortion one would be more likely to obtain a negative, 
or incompletely positive reaction. 

The practical significance, therefore, of these cases is that the time nature 
of any tissue passed by a patient threatening to abort must be determined by 
microscopic study. If fetal elements are included, then one must assume that 
the abortion is inevitable. If only decidua is found, ectopic pregnancy mu-st 
be considered. If this can be ruled out, then one is probably dealing with an 
otherwise normal jiregnancy wliieh will rerpiii'e no special care. A positive 
pregnancy test further confirms this as.sumption. 
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attention. Upon examination the nterus was found to be compatible witli a 3^2- 
to 4-month pregnancy (perhaps a little larger than the menstrual history would 
indicate, thus suggesting the possibility of a mole). The adnexa were negative 
to palpation. The cervix was dilated 1 cm. Iw a polypoid mass of tissue which 
bled briskly upon sponging. This tissue was removed until a biopsy forceps. 
Microscopic study showed that the entire specimen consisted of decidua. There 
were inllammatoiy infiltrations upon the surface. During the second trimester 
there were frequent episodes of slight bleeding and cramping, but the last tri- 
mester was uncomplicated. The patient delivered an S pound, 7 ounce infant 
at term after a sixteen-hour labor. The third stage was nonnal. The placenta 
revealed a succenturiate lobe, but no other abnormality. 

Case 3. — T., No. 571771, para 0, gravida i, first seen on June 22, 1945. 
Her last menstrual period had occurred on ]\Iay 29, but was five days late. 
After five days (her usual duration) the flow stopped, but two days later it 
recurred and was profuse. She also had marked nausea at this time. Tiie Weed- 
ing ceased following the taking of some tablets, given by another physician. 
However, it recurred intermittently until .she was finst examined by me on June 
22, 1945. Examination revealed the uterus to be soft and slightly enlarged, and 
there were a few small bits of necrotic appearing tissue in the external os. Tliese 
were removed and proved to be decidua, largely necrotic, and with leucocytic 
infiltrations. No chorionic villi were found. The Aschheim-Zondek test was 
positive in 1:50 dilution, but a few days later gave only a normal positive re- 
action. For the next month the patient continued having daily a sliglit bi’own 
or pink discharge. Thereafter, the pregnancy progi’cssed normally, and a 
5 pound, 15% ounce male infant was born at term after a one hour and forty 
minute labor.- The third stage and placenta were normal. 

Discussion 

It is interesting to speculate as to the origin of tlie decidual tissue passed 
by these patients. Possible explanations are : 

1. The development of the decida may have been unusually exubei’ant result- 
ing in a condition similar to the diffuse decidual hyperplasia of earlier writers, = 
with protrusion of some of the tissue through the cervical canal. 

2. Ectopic decidua may be found in the cervical canal (where it rarely 
occurs, according to Taussig^) with extrusion of a ])ortion of it. In view of 
the absence of bleeding in the latter part of prcgnane.y the first theory would 
seem untenable, for such bleeding is characteristic of diffuse decidual liyper- 
plasia. Furthermore, Standcr'* has suggested that such a pathologic decidua may 
interfere with placental separation, which was not encountered in tliesc patients. 

The second possibility — ectopic decidua — appears more plausible. No inter- 
ference with the course of pregnancy or labor would be expected in such a condi- 
tion. 

The passage of decidua in early pregnancy is frequently n.-^sumed to indicate 
the presence of an ectopic pregnancy. That this was not the ease in the three 
patients cited was borne out by the aksence of jialpable adnexal pathology, and 
by their subsequent course. This point is of considerable interest and importance, 
beeauso not infrequently the differentiation between a threatened abortion and 
an ectopic pregnancy must be made. Passage of decidua would appeal’ to 
bolster the latter diagnosis (and indeed it often does) but not invariably, as 
proved by the cases cited here. 
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At this time a tentative diagnosis of endometrial cyst was made. On April 10, 
1946, the patient entered the hospital and an operation was performed for 
removal of the cyst. 

The following pathologic report was recorded: 

Gross ExaminaUon . — Tlie C 3 ^st measured two centimeters in diameter and 
was removed from the left side of the vulva. The cystic walls were removed 
in their entirety. A portion of the inner coat was lined with a soft velvety- 
like mucosa that had a brown yellowish color. Some of this inner coat pene- 
trated the entire thiclmess of the walls (Fig. 1). 



Fig. 2. — illcroscoplc appearance of endometrial transplantation of episiotomy scar. The 
well-formed endometrial glands are lined with a single layer of tail cells. The stromal cells are 
fairly well defined. 

3Iicroscopic Examination . — In this tissue there was a great variation of the 
histologic picture. In some areas there was a .decided resemblance of the 
uterine mucosa, while in other regions this condition did not prevail. The 
well-formed glands were lined with a single layer of tall cells, and in places 
the stromal cells were well defined. In other places there was con.siderable 
disintegration of the mucosa with discoloration, the result of an old- hemor- 
rhage. In some regions there were islands of small poorly formed follicles 
which were surrounded by numerous stromal cells. Again, there were areas 
of hemorrhage only. In places this mucosa was invading the other walls of 
the cy.st (Fig. 2). 

I wish to thank Dr. M. Holmes of St. Joseph's Hospital, Vancouver, Wa.shington, for 
photograpihing and describing the tissue reported in this paper. 
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ENDOMETRIAL CYST IN AN EPISIOTOMY SCAR 

JOHX C. Brougher, M.D., F.A.C.S., Yaxcouveu, Wash. 

(From Ihc Vancouver CUnic) 

A berrant endometrial tissue lias been found and rejiorted in numerous 
L locations. The chief extrauterine sites in which endometrial development 
may occur, according to Novak, ^ arc the following: (1) ovaries. (2) utei-ine 
ligaments, (3) rectovaginal septum, (4) the pelvic peritoneum, covering the 
uterus, tubes, rectum, sigmoid, and bladder, (5) umbilicu.s, (6) laparotomy 
scans, (7) hernial sac, (8) appendix, (9) vagina, (10) vulva, (11) cervix, (12) 
tubal stumps. There may also be involvement of the brachial region. Ihe 
thighs, and even the lungs. 
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1. — Emlointlrial cy.st rcniovctl from cpiFlolomy scars. Gross fumor mcapiircrt two contl- 

rnctcr.s In aiamcter. 


Case Report 

^Irs. 11. A. S., aged 38 years, housewife; good general health ; two ehihlren. 
ages 4 and 2 years. ‘Menstrual cycle regular and noi-mal. M'hcn the last child 
vas delivered, an epi.siotomy was performed. About a year after birth oi the 
last. child the patient noticed a nodule or .swelling located at the site oi tin* 
left mcdiolateral ei)isiotomy sear. This gradually became larger a.s time ad- 
vanced, and became greatly distended and painful during menstruation. It 
exhibited a bluish discoloration at this time. On !Mardi 21. TOfb. an oftiec 
examination revealed this growth to be about two and one-half eenlimeler.s 
in diameter and ratlier soft and ey.di*' in appearanoe. It was oia-ned. and 
dark-colored blood and wliat appeared to be disintegnited mU''os,i drained. 
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ligament with its tube and ovary. It had its own louver segment connected 
with the cerATX and vagina below. It was the mass in the pelvic cavity which 
blocked the passage of the fetus. The abdomen was closed after putting in a 
cigarette drain. 

Aside from the purulent discharge through the drainage wound and a low- 
grade fever for eight days, the postoperative course was satisfactory, consider- 
ing the patient’s condition befoi-e the operation. The abdominal wound finally 
healed by first intention. 

On Oct. 26, 1944, or tAventy-four days after the operation, the introduction 
of the uterine sound through the cervical canal showed a uterine cavity of 8 
centimeters. ToAvard the left side, the sound could reach only as far as 4 cm., 
shoAAUJig the depth of the cerAueal stump of the hysterectomized uterus. 

Comments 

Obstetiic literature including the current textbooks aa'ouW call the aboA’C 
developmental anomaly as uterus hicornis unicollis. I had proposed for it the 
term uterus lidelphys unicollis. Textbooks heretofore haAm a.ss:gned the term 
uterus didelphys to tAA'o separate uteri A\’ith their corresponding cerA'iee.s. To 
this form of anomaly I proposed the name uterus didelphys hicollis. 

The teim uterus hicornis unicollis .should be limited to those cases AA-here the 
separation of the uteri is at the upper segment, not in the region of the in- 
ternal os AA’hieh is the condition of the present case. The first report of a case 
of uterus hicornis unicollis in the Philippines Avas made by me in 1938.^ It AA'as 
discoAmred on laparotomy performed for AA'hat A\'as supposed to be unruptured 
tubal pregnanej'. lYliat AA'as ‘found AA'as pregnancy of one hoim of a uterms 
hicornis unicollis. The separation of the tAA'o uteri AA'as at the upper segment. 
This patient had given normal spontaneous births AA'ithout difficulty to ten 
full-term babies. 

In eases of hicornis unicollis (in its limited application proposed by me) 
because the separation of the utej'i is at the upper segment, as long as both 
uteri have access to the vaginal canal, no dystocia is expected for AA'hen one 
horn becomes impregnated and rises above the pelvic caA-ity, it invariably 
raises its partner AA'ith it aboA'e the peh'ic brim; AA'hereas in cases of uterus 
didelphys unicollis (the ncAv term proposed) as found in the patient here re- 
ported because the separation of the uteri is at the internal os or beloAA* it, 
Avhen one uterus becomes impregnated, in its groAvth, it does not carry AA'ith 
it its felloAv paj'tner above the pelvic brim. On the contrary, the nonpregnant 
uterus because of its softened loAA'er segment remains beloAv the peh'ic brim 
and because it also undergoes hypertrophy, as found in this ca.se, it constitute.s 
a dangerous obstacle to A-aginal deliA'cry of a full-teim fetus. So that hysterec- 
toniA' of the pregnant uterus in this ca.se is more than ju.stified. At the time 
of the operation, the indication aa'us the preA-ention of the .spread of infection. 
But. hi reti-ospeet, its performance removed the danger of causing an ob.stacle 
in the A'aginal deliA'cry of subsequent full-term pregnancies in this patient. 

Braze^ described a utenis similar to the one here reported. No obsti’uetive 
labor occurred in his ca.se because both utei-i became pregnant at the .same 
time ending in the .spontaneous delivery of tAA'iiis. HoAA'cver, three month.s 
after the delivery of the babies seA'ere abdominal symptoms occurred in the 
patient that obliged Braze to laparotomize. He found one uterus AA-as pro- 
lapsed and incarcerated. It is unfortunate that both uteri AA'ere extirpated. 

Summary and Conclusions 

1. Uterus didelphys unicollis is the term that .should be applied to that 
developmental anomaly AA-here there is complete external separation of the 



FULL-TERM LABOR AFTER A SUBTOTAL HYSTERECTOMY 

IN A DOUBLE UTERUS 

H. Acosta-Sisox, Manila, P. I. 

(From the Department of Ohsteirics, University of the Philippines) 

T he title above sounds apocr 3 T)lial, but it is nonetbeless literalh* true. On 
Oct. 2, 1944, because of impending uterine rupture and exposure to infec- 
tion, the author performed a Porro cesarean section in a ■woman wlio, on Sept. 
12, 1946, delivered spontaneouslj' her third full-term bab^’’ after one-lialf hour 
of second stage labor pains. She and her child were discharged from the hos- 
pital on Sept. 21, 1946. The full histoiy of the ease is as follows : 

A. D., para iii, aged 25 j^ears, was admitted to Philippine General Hospital 
for labor pains. The baby was full term in left occipitoanterior position with 
the head engaged. After one-half hour of second stage pains, she delivered 
spontaneously a health^’’ infant without analgesia or anesthesia. 

Previous Pregnancies . — The fir.st pregnanc.v was associated with marginal 
placenta previa ending in spontaneous delivery of a small bab.y less than 6 
pounds after a prolonged labor of throe days and with the help of pitocin. This 
child is now 4 years old. 

On Oct. 2, 1944. she was admitted to the Philippine General Ho.spital in 
serious condition because of dystocic full-term laboV of her second pregnancy. 
She was under the care of an outside private physician who gave her 1 ampule 
of pituitrin after she had suffered nine hours of strong labor pains and had not 
succeeded in making the head engage. On admission to the ho.spital, her tem- 
perature was 37.2° C., pulse 103, re.sniration 20. The uterine enlargement 
Avhich took an oblique direction with the fundus toward the epigastrium was 
divided by a transverse groove situated a little above midway between the 
umbilicus and symph 3 \sis. The upper uterine segment was in tetanic contrac- 
tion, and the lower segment was markedlj’' bulginu: and tender. The head was 
the presenting part aiid was not engaged. No fetal heart was audible. Vaginal 
examination showed the cervix to be completely dilated, the membranes rup- 
tured, a prolapsed nonpulsating cord, and a high no7Tongaged head. Pushing 
the light and posterior fornices toward the vaginal cavity was a tumor ma.ss 
the size of a large apple which obstructed the engagement of the head. 

The diagnosis of impending, if not actual, uterine rupture was made, and 
laparotomy under local ane.sthesia was inimedialelv nerformed. On opening 
the peritoneal cavity free blood was eneounlered. but no complete uterine 
rupture was found. ’ The lower ulcrinC segment along with the bladder ieas 
markcdlv bulging and thinned out. Since many vaginal examinations outside 
and inside the hospital had been performed, a Porro cesarean section was 
thought to be the operation indicated. Accordingly, after extracting a large 
dead child together with its already .separated nlacenta through a longitudinal 
incision at the upper segment, a .sunravaginal hy.steree.tomy was made. The 
uterus was .separated from the left broad ligament in the u.sual manner. On 
the right side, however, the uterus was found to have neither lube nor ovarv. 
nor was it eonneeted with the right broad ligament. After putting a cervical 
drain and peritonizing the cervical .stump, an examination of the pelvic cavity 
for the identification of the obstructing tumor showed another uterus erdarged 
to the size of two months’ pregnnne.v. and to it was attached the right broad 
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^ SIMULTANEOUS INTRAUTERINE AND EXTRAUTERINE PREGNANCY 

CUTHBERT PO^VELL, M.D., P.A.C.S., AND RoBERT H. GoTTSCHALK, M.D., 

Denver, Colo. 

(From the Department of Obstetrics and Gynecology, University of Colorado 

School of Medicine) 

T he first reported ease of simultaneous intrauterine and extrauterine preg- 
nancy was by Duverney^ in 1708. The diagnosis was made at autop.sy, 
death having occurred as a result of rupture of the pregnant tube in the third 
rhonth of pregnancy. 

In 1940, Mitra^ extensively re^dewed the literature on the subject. He 
stated that at that time not more than 304 eases had been recorded in the 
woi’ld literature, including German, French, and Russian. He added tvvo cases 
of his o'vvn, bringing the total to 306. Although Stander® states that the con- 
dition occurs quite frequently and has been investigated by numerous writers, 
most observers consider the condition quite rare. Studdiford and Speck,"* in 
1944, reported 368 cases with 12 new instances. If one considers that only 
about 400 cases have been reported since 1708, it is certainly a rarity. Unques- 
tionably many cases are not recognized and others, though recognized, are not 
reported but it is far from even an occasional experience for the average 
obstetrician. 

In the large majority of eases the symptoms of extrauterine pregnancy 
predominate. The coincident intrauterine pregnancy is rarely found before 
operation. Rupture of extrauterine pregnancy most commonly occurs in the 
first three months. 

The treatment of extrauterine pregnancy is definitely surgical, whether 
' the diagnosis is made before or after rupture. A preoperative diagnosis of 
coexisting intrauterine pregnancy should not in any manner alter the indica- 
tions for surgical interference. The surgery should be liinited to the treat- 
ment of the extrauterine pregnancy, and should be as expeditious as is con- 
sistent with safety to the patient. Frequently it is impossible to determine 
definitely a coexi.sting uterine pregnancy at the time of operation, as in aU 
cases of extrauterine pregnancy the uterus is somewhat enlarged and softened. 
The removal of such a uterus is definitely contraindicated. 

Our report is that of a 2.5-year-old primipara having a simultaneous intra- 
uterine and extrauterine pregnancy — operated upon following rupture, the 
intrauterine pregnancy continuing to term. 

This patient entered the Colorado General Hospital on Feb. 5, 1945, with 
a complaint of pelvic paiii for the past month. The pelvic pain occurred quite 
.suddenly and became progressively worse until five days prior to ho.spital 
admission. At that time the patient experienced a sudden more severe paiu 
confined to the left lower quadrant. This episode was accompanied by nausea 
and vomiting. The pain subsided in twenty-four to thirty-six hours, 
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uteri dowu to the level of the internal os but have one common cervix. This 
anomaly at full term vill give rise to obstructive dystocia if one uterus be- 
comes pregnant, for the nonpi’egnant uteiTis vhich also luidergoes hypertrophy 
remains in the pelvic cavity. 

2. Uterus bicornis unicollic should be applied to those cases vdiere the 
external separation of the uteri is at the bodj* or upper segment of the uterus. 
This anomaly does not give rise to dystocia as long as both uterine cavities 
communicate with the cervical cavity and vaginal canal. 'When one cornu 
becomes imiiregnatedj it invariably lifts with it its fellow partner above the 
pelvic inlet. 

3. There is no necessity of removing both uteri in uterus didelphys uni- 
eollis or uterus didelphys bicollis. One .should be left in situ to perform its 
normal function. 

The outcome of the case here reported justifies .such a policy. 
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The negative Friedman test can perhaps be explained on the basis sug- 
gested by Buxton.® Pregnant patients who have been receiving estrogenic 
hormone frequently have a negative Friedman test. The secondary signs of 
pregnancy were minimal. The tender, hard mass present in the posterior 
cul-de-sac, temperature elevation, and evidence of pelvic pain of one month’s 
duration thus are explained on a basis other than the development of- a pelvic 
abscess which was our first impression. 
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specific medication was taken. On the evening prior to hospital admission 
another episode of left lower quadrant pain occurred. The only thera])y the 
patient had been receiving was some “endocrine injections” from her local 
doctor for her menstrual irregularities. 

Menstimal periods had been of four to five days’ duration and occurred 
every twenty-six to forty-five days. Patient’s last normal menstrual period 
occurred between Oct. 24 and 28, 1944. During November and December the 
patient flowed one day at approximately the usual time. No vaginal bleeding 
had occurred since the last part of December, 1944. 

Phj'sical examination on admission revealed a white woman of stated age 
in only slight distress. Temperature was 99.8° P., pulse 120, and blood pres- 
sure 120/74. Physical examination was not remarkable except for tenderness 
on abdominal examination in both lower quadrants. There was some rebound 
tenderness, more marked on the left side. Pelvic exainination revealed the 
cervix displaced to the right and softer in consistency than normal. A large 
tender fixed mass was palpable in the posterior cul-de-sac. The fundus of the 
uterus was not definitely palpable because of the thickness of the abdominal 
wall and rigidity. 

Laboratory findings revealed hemoglobin 11 Gm., red blood cells 3,380,000. 
white blood cells 10,000, differential; 87 per cent polymorphonuclears, 11 per 
cent bunphocytes, 2 per cent endothelial cells. Urinalysis .showed 3 plus pus 
cells, 2 plus acetone. Friedman’s pregnancy test was negative. The preoper- 
ative diagnosis was pelvic abscc.ss, and the possibility of a ruptured tubal 
pregnancy was considered.. We were inclined to regard the menstrual history 
as unreliable in view of previous irregularity. On February 9, .four days after 
admission, a posterior colpotomy was first done and old blood, blood clots, 
and fre.sh blood "vvere encountered. A vaginal pack was inserted because of 
the amount of bleeding, and the patient was' immediately prepared for a 
laparotomy. A suprapubic midline incision was made and a ruptured left 
tubal pregnancy was found. A fetus measuring 81 mm. in length, the left 
tube and ovary, which grossly contained a corpus luteum, and the products 
of conception were removed. About 250 c.c. of old and fre.sh blood were 
removed by aspiration. On in.spection the right ovary also contained a corpus 
luteum. The uterus was about the size of a 214 months’ pregnancy and soft. 
A diagno.sis of intrauterine pregnancy was made. A Penrose drain was placed 
through the vagina and 5 Gm. of sulfathiazole and sulfanilamide mixture were 
loft in the pelvis. Postoperatively the patient was placed on 15 mg. of pro- 
aesterone daily during her ho.spital .stay and 5 mg. daily for fourteen day.s 
folloAving her discharge. The Penrose drain was removed on the third post- 
operative day. The patient’s convalescence was uneventful. She was dis- 
charged from the hospital on her fourteenth postoperative day. 

The intrauterine pregnancy progressed sati.sfactnrily, and a viable female 
child weighing 8 pounds. 14 ounce, was delivered with low forceps on Aug. 22. 
-into. The child was normal except for a talipes equinovanis deformity of (lie 
right Coot. Immediately post partuni the uterus failed to contract satisfac- 
torily and the patient lost approximately 500 c.c. of blood. Because of the 
blood loss, a whole blood transfusion was given. This case illustrates the 
importance of doimr routine Ph blood grouping for transfusions in an ob- 
stetric ward, as this patient was Rh necative and her husband was I?h positive. 
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present on the anterior aspect of the vaginal vault adjacent to the cervical 
lesion. The lesions were quite odorous. Palpation disclosed that the lesions 
were soft and that the posterior vault was partially stenosed by firm cicatricial 
tissue. Dark-field' examination of the lesions were negative. After repeated 
Wright-stained smears, the typical intraeytoplasmic Donovan bodies were 
demonstrated. The patient received a ten-day course of penicillin, mapharsen, 
and bismuth for early latent sj'phili.s, and then was started on gradually in- 
creased doses of tartar emetic. Daily examination during the course of anti- 
syphilis therapy revealed no change in the character of the lesions. After 
two weeks of tartar emetic, therapy, the vaginal lesions had practically, di.s- 
appeared, the cervical lesion was 90 per cent healed, and the stenotic condition 
of the vaginal vault was subsiding. 

Tartar emetic therapy must be maintained for a period of several months 
to prevent recurrence of the disease. 



GRANULOMA VENEREUM OF THE CERVIX 

Swan Burrus, Jr,, M.D., Ctreenwood, ]\riss. 
(From the Delia Medical Center) 


G ranulomatous lesions of the eemx have ])een described in llie medical 
literature since 1928. Gardner, in that year, first suggested that such 
lesions might possibly be related to granuloma inguinale, yet it was not until 
1937 that granuloma (inguinale) venereum of the cervix was estaljlislicd as an 
entity by'Greenblatt and Fund when the pathognomonic cell was demoastrated 
in the cervical lesion.^ Since that time 65 cases liave been reported in the 
literature. In 1934 McGee reported eiglit cases of granuloma of the cervix 
diagnosed by biopsy. In none of these eases were the Donovan bodies demon- 
strated at the time. In 1939, Fund, Huie, and Gotcher, reviewing the Georgia 
Medical School files, discovered no eases prior to 3934 and nine cases from 3934 
to 3938 from a total of 830 cervical biopsies. Arncll and Fotekin reviewed 
all the cases of granuloma of the cervix- at Charity Hospital from 1929 to 3937 
and identified Donovan bodies in 37 cases (including four of McGees cases in 
which the Donovan bodies were found). From 1937 to 1939, they demonstrated 
the specific histopathologj- of granuloma inguinale in 21 cases with granulom- 
atous lesions of the cervix. From 1937 to 1939, as far as could be ascertained, 
seven additional cases were reported in the literature. In 1939, five instances of 
granuloma venereum of the cervix were reported by Henthorne. 

There is a very definite racial difference in the incidence of the disease, the 
predilection for Negroes being far in excess of that for white individuals. In the 
Charity Hospital grou]E there wci’c four cases in white females and 34 Negro 
cases. All of McGee's and the Georgia itledieal School patients wore Negroes. 

Below are reports of two cases of granuloma venereum of the ceiwix which 
were treated at this center in July and September, 3946; 


Case 1. — A 26-yeai'-old Negi’o single woman was admitted to the Delta 
IMedical Center with a diagnosis of late latent syphilis. The patient had no 
gynecologic complaints and had had no pregnancies. Routine pelvic examina- 
tion disclosed a .small, 2 by 3 cm., cherry-red, velvety-soft, easily bleeding, irregu- 
larly outlined granulomatous lesion located on the anterior lip of the cervix. 
The lesion was well defined by a smooth, liypertrophied rolled edge. There wci-e 
no vaginal lesions. Dark-field examinations were negative. Smeai-s stained with 
Wright’s stain revealed the typical intracyto]il.asmic Donovan bodies. The. 
imtient received tartar emetic twice weekly, under which treatment tlio cervical 
lesion healed rapidly. At the six-week check-up. the cervix ai)pearcd normal 
with no remaining evidence of the ])re-existing lesion. 

C.\.S!K 2. — A 20-ycar-okl Negro woman was refei'red to the Delta Medical 
Center for treatment of “a luetic lesion of the cervix.” The patient knew 
nothing of the lesion and gave no hi.story of pmin. discharge, or l)lecdijjg. There 
was one 18-month-old offspring and no history of other prcgnanci<‘.s. The 
patient had received 10 injections of an jimmical and three of bi.smuth for 
syphilis, three, veal's ago. Vaginal examination revealed a 1 by 4 cm. irregular, 
dirty, friable, easily bieeding granulomatous lesion extending aeros'< the luiterior 
lili of the cervix. Three smaller. .<;eparate, and distinct daughter le.sions were 
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X-ray examination was done to determine the ])]acental site, and the 
placenta was visualized on the posterior uterine wall in the middle and lower 
third. After 350 c.c. of blood had been given, the patient had a chill and the 
blood was discontinued (patient, a type 0, was given type 0 blood). 

During the transfusion the patient began to have uterine contractions, and 
at its conclusion she was taken to the delivei’y room and a vaginal examination 
done. The cervix was two hngerbreadths dilated and partially effaced, and no 
placental tissue was palpable through tlie os. The head was well engaged. About 
200 c.c. of clots were found in the vagina, but active bleeding had ceased. E.v- 
pectant treatment was decided ui)on, and a few hours later she was delivered 
spontaneoirsly of a living male infant weighing 4 pounds, 8 ounces. Intravenous 
ergot was given after the birth of llie anterioi- shoulder and the placenta was 
expressed without difficulty along with about 200 c.c. of clots. Following the 
expression there was little bleeding, and the iiatient was returned to hei- room 
in good condition. The placenta showed evidence of low implantation Avith the 
point of rupture only 5 cm. fi’om the edge. Pathologic report was as follows: 



Fifir. 1. 


Gross: Specimen con.sisted of a mature i)lacenta and adlierent cord measur- 
ing about 60 inches in lengtli. The placental membranes appeared to be normal 
and unifo}’m in eonsislency. I’liere was a small placenta succenturiate. The 
fetal sui’faee appeared to be 7iormal. The insertion of the cord was marginal. 
The maternal surface was made up of well-foi’ined cotyledons. There AveJ’e no 
defects in the continuity. The edge of the j)lacenta close to the insertion of the 
cord shoAved an area Avhieli ai)pearefl to be dcgcnei-atiA'e in character and made 
up of AA’liite fibrous tissue. Adjacent to this A\'as a large sinusoid Avliieh Avas 
thrombotic. 

Microscopic: Several sections of tissue taken from the placenta shoAved a 
rather unusual picture characterized by the presence of masses of embiyonic 
capillaries Avhich formed large liemangiomas filled Avith considerable quantity 
of blood, lilultiple hemori-hages Averc noted which extended into the supporting 
stroma. Numerous large sinuses Avith iiiAmding s.Amcytial cells appeared to be 
somcAAdiat larger tlian normal, tended to have arborizations, and Avere unusually 



CHOEIONANGIOMA OF THE PLACENTA ASSOCIATED WITH LOW 
IMPLANTATION AND PREMATURE SEPARATION 


Daniel B. Roth, M,D., Teanecic, N. J. 

(From ilic A. S. F. Fegional Hospital, Fori Bcnning, Ga.) 


C HORIONANGIOMA of tlie placenta is a benign tumor arising from the 
cliorionic mesenchyme. Wiiereas the chorionepithcliomas and iiydatids arise 
from the epitlielial elements and are relatively common, the chorionangiomas 
come from the chorionic stroma and are quite rare. The first case u'as reported 
in 1798 by John Clarke, and since that time 22 have appeared in tlie literature. 
They are known by manj' names. VirchoAv called them myxoma fibrosum eliorii. 
Otliers call them hemangiomas. Benekc (1900) gave tlicm the name of chorion- 
angioma.s. Their incidence has been variousl.y estimated from 1 in 7,000 to 1 in 
700, but Siddall in the routine study of 600 placentas found six small tnmor.s. 

Pathologically, there arc three main types; cellular, vascular, and degenera- 
tive. .. Grossl.y they sliow considerable variation in size, and may be up to t)ie 
size of the fetal head. They may be single or multi])lc, and always have a 
capsule or a pscudocapsule and are easily ejuicleated. They are usually on the 
fetal surface of the placenta, but may be marginal or buried in the placenta. 
The cellular tjTic is a grayish red, while the vascular type is a deep liluish red. 
Mieroscppieally they show considerable variation, but most commonly there is a 
loose groundwork of chorionic stromal cells, ])rcdominan11y oval in shape, sui)- 
porting numerous small blood ve.ssels and ca])illarie.s. The vessels are usually 
dilated and filled with blood cells and lined with a single layer of endothelium. 

Clinically these tumors arc benign, but they may be associated with vaginal 
bleeding, hydramnio.s, and premature labor. If the tumoi’s are large they may 
cause dystocia. In cases of hydi'amnios and premature labor the fetal mortality 
may run as high as 30 to 40 per cent. 

The present case is reported bccau.se of the association of prematiin' 
placental separation with chorionangioma. 

The patient, a 3S-year-old gravida vi, ])ara v, was admitted to tlie hos{)ital 
with a history of painless vaginal bleeding of seven hours’ duration, throe weeks 
prior to term. Her history during her pregnancy was uncomjOicatcd ; blood 
counts and urines were normal, and no toxic signs wore present except elevation 
of blood pressure, which had been 150/86 during the first trimester and i3(j/7H 
in the latter months. The total weight gain was 22 pounds, .^he had had five 
uncomplicated deliveries in the past 13 years, all the baliies being between 
5 pounds, 6 ounces and 6 pounds, 6 ounces. 


Examination on admission revealed a conscious and well-oriented female 
who was bleeding vaginally. Her temperature was t)S.2'’ P.: inilse. 84 ; .and 
respirations, IS. Heart and lungs were normal. Her blood pre.'^sure was 1 J8/7tt. 
The abdomen was enlarged to the .size of an cight-moiith pregnancy, fetus vr.i< in 
right oecipiloantcrior ]>osition with the fetal heart iji the right lower puadrant. 
Tier blood count o!i admission .showed 4,100,000 red blood ceils, and 80 <■' oit 

hemoglobin which was essentially what it had been during the pr.-nalal emp-;.:-. 
However, with the history of bleeding a tran.sfusion was dcf-med advisable. Invs- 
much as the amount of blood loss could not he accuratediy determined. 
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PEIMAEY CARCINOMA OF THE FALLOPIAN TUBE 

Morton Veselo, M.D., F.A.C.S., and Harry Schneider, M.D., P.A.O.S. 

New York, N. Y. 

(From the Beth Israel Hospital) 

O P ALL the derivatives of the Miillerian. duct, the Fallopian tube is least 
often affected by carcinoma, while the cervix is the most frequent. Accord- 
ing to the literature, the incidence of primary carcinoma of the tube ranges from 
0.34 per cent to 1.33 per cent of operations on diseased tubes. At Mount Sinai 
Hospital, New York, during the years 1928 to 1939, 8,356 patients were admitted 
to the gynecologic service, and only one case of primary carcinoma of the tube 
was seen. At Beth Israel Hospital, New York City, during the same eleven-year 
span, four unquestionable cases of primary carcinoma *of the tube were seen. 

The preoperative diagnosis of primary carcinoma of the Fallopian tube is 
very seldom made. Occasionally it has been suspected, and this purely on the 
sign of intermittent watery and serosanguinous vaginal discharge in women 
past the menopause. While this clinical feature is suggestive of malignancy of 
the tube it is by no means pathognomonic. As this condition usually occurs to- 
gether with other pathology such as uterine fibroids, ovarian cysts, diseased 
adnexa, etc., it is almost impossible in most cases to single out carcinoma of the 
tube. Howevei’, it is felt that salpingography might be a decided aid in maldng 
a preoperative diagnosis of tubal malignancy. It is strongly urged that sal- 
pingogi'aphy be used far more liberally in cases where tubal malignancy is con- 
sidered. In tlie two cases to be reported the pathology was such that it is felt 
that the preoperative diagnosis of carcinoma of the tube might have been made 
had salpingography been utilized. 

Case Eeports 

Case L — Mrs. M. S., white, aged 53 years, was first seen on April 30, 1945, 
when she complained of abdominal fullness. She was a para iii, gravida iii, and 
had no miscarriages. Her youngest child was 24 years old. Her menses began 
at the age of 13 years occurred every twenty-eight days, and lasted five days. 
She had had her menopause at the age of 48, five years ago, and no further 
vaginal bleeding had occurred. Her pi’e.sent illness dated back to 1929, seventeen 
years ago, when she complained of abdominal fullne.ss. At this time she was 
told by her local physician she had fibroids of the uteims. She was fairly well for 
fifteen years until late in 1944 when she again complained of fullness of the 
abdomen. There was no ivatery or serosanguineous vaginal discharge present. 
However, she did complain of malaise and loss of weight. In January, 1945, 
she again visited her local physician and was told her fibroids grew larger and 
she needed an operation. On her present admission to the hospital on April 30, 
1945, she complained of a loss of 25 pounds in the last six months, and a fullness 
in the abdomen. 

Physical Examination . — Patient looked slightly anemic, othei’wise she ap- 
peared in good physical condition. Hemoglobin was 70 per cent; red blood 
corpuscles were 3,800,000 ; white blood corpuscles, 11,000; and her urine showed 
a specific gravity of 1020, 2 plus albumin, and no casts. The rest of the examina- 
tion was negative except for the vaginal findings. The latter revealed an ir- 
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well vasculamed. I^lany of the villi a])peared to contain very little stroma, a 
layer of Langlian’s cells formed the margin. The remainder of the villns was 
composed of one or more lai-ge venous sinuses. 

Diagnom: Chorionangioma of the jdaecnta. 

The iDatient made an iineventfni recovery and remained well after leaving 
the hospital. 

Comment 


This ease is of intere.st because it ])re.sents a combination of a liiglily vascular- 
ized, chorionangiomatous placenta in an abnormally located im])lantation. The 
combination of the two conditions undoubtedly was the cause of the premature 
separation and the premature labor. The slight elevation of sy.stolic pre.ssures 
acted in this patient’s course may have been indicative of a mild to.xemin, wliich 
would have played a ]nirt in the condition, but in the absence of any other signs 
this is 0})en to question. There were no evidences of hydramnios in this case. 

One can po.stulate that the common occurrence of ])rematurc labor in eases 
of chorionangioma is due to the action of these tumors as foreign bodies in the 
wall of the uterus, and that in this specific ease, due to the abnormal implanta- 
tion site and the increased va.scnlarity of the idaeenta, ])leeding occurred. 
Whether or not the changes in the ])lacenta cause abnormalities in its function 
of producing progesterone and thus further the occurrence of ]n‘emalure labor 
is a matter for conjecture. I know of no endneri7iologic studies in these ca.ses tt) 
.substantiate or deny this hyi)othesis. 
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regular uterus reaching to three fingerbreadths above the symphysi.s pubis. To 
the right of the uterus and contiguous with it was a mass 6 by 6 by 3 cm. which 
was thought to be a fibroid. The cervix and uterus were freely movable. 

Operation. — The patient was operated upon on May 1, 1945, and a 
myomatous uterus about the size of a 12 weeks’' gravidity and a markedly thick- 
ened sausage-shaped right Fallopian tube was found. The latter was freely 
movable, as was the uterus Avith its fibroids. There Avere no apparent adhesions 
or metastasis.* A total abdominal hysterectomy and bilateral salpingo-oophoree- 
tomy AA’^ere performed, as the tubal mass Avas considered malignant, grossty. The 
patient made an uneventful recoveiy and AA^as discharged on the tAA^elfth post- 
operative day. 

Pathology. — Gross: The uterus AA^as 9.5 cm. long and 5 cm. AAude, and con- 
tained several almond-sized fibroids. The uterine cavity contained a small polyp 
1.2 cm. long. The right tube Avas elongated. The thin portion of the tube, from 
tubal angle to the tortuous portion, measured 6.5 cm. The tortuous pail aa^hs 
5 cm. long, 2.5 cm. AAude, and 2 cm. thick, and rather solid in consistency. The 
surface- of the thickened area aa^s yelloAAush Avith irregular protinsions. On cut 
section the tortuous portion of the tube AA'as entirely solid and contained homog- 
enous tumor masses. 

Microscopic Examination: Revealed an anaplastic solid papillary carcinoma 
of the right tube. Mitotic figures AA-ere numerous. Carcinoma AAms not found in 
the uterus, ovaries, or left tube. 

Snhseqxient course. — The patient felt Avell for about one year and then com- 
plained of abdominal fullness. Examination at this time, April, 1946,. disclosed 
a tender mass 4 by 4 by 3 cm. at the sear of the vaginal Amult. Deep x-ray 
therapy Avas given. 

In the latter part of June, 1946, .she AA'as seen again and the mass felt on 
previous examinations aa^s larger. She complained of some vaginal bleeding. 
She continued to run a doAAUihill eour.se and died August 1, 1946. 


Case 2. — Mrs. E. L., AAdiite, aged 61 yeans, complained of vaginal bleeding 
of three years’ duration. She Avas a para i, gravida ii, and had had her meno- 
pause fifteen years ago. Seventeen years ago she had an appendectomy, three 
years ago a dilatation and curettage, and three months ago a cholecystectomy. 
The previous curettage revealed a secretorj^ endometrium AAutli imsufficient tissue 
for diagnosis. At the time of tlie cholecystectomy a tumor of the right oA'ary 
Avas noticed. Her present complaint Avas vaginal bleeding. This aa^s mild in 
character and intennittent during tlie pa.st three years. 

Physical Examination. — Tlie patient AA'as a rather obese Avhite female AAdio.sc 
general examination Avas e.ssentially negative except for vaginal examination. 
External genitals AA'ere normal. Vaginal outlet Avas narroAA". The uterus aa'hs 
small, freely movable, but pu.shed to the left by a mass 6 bj^ 8 by 3 cm. The 
latter aa^s firm, tender, and somcAA’liat fixed. A diagnosis of ovarian malignancy 
AAms entertained. 

Lahoratory Data . — Urine Avas negath'e. Her blood count shoAA'ed 4,000,000 
red cells; hemoglobin, 67 per cent; AA'hite cells, 8,000. Sedimentation rate AA'as 
52 mm. per hour. "Wassermann AA'as negatiA'c. 

Operation. — On July 17, 1945, a total abdominal hysterectomy and bilateral 
salpingooophorectomy AA'cre performed under spinal anestliesia. The right 
adnexus aa^s the .site of a tubo-ovarian mass adherent to the cul-de-sac. The left 
tube AA'as somcAA'liat dilated, AA'hile tlie uterus AA’as e.ssentially normal. Her post- 
operatiA'e course AA'as uneventful, and she aa’jis discharged on the seventeenth post- 
operative day. TV- ^ 

Pathology. — Gross: A iiear-shaped firm riglit tulie Avas present. iNo trace.s 

of abdominal ostium Avere present. On long section only its outer layers can he 
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recognized as tube wall. The remainder consisted of pinkish and yellowsh 
homogenous masses. The other tube was a hydrosalpinx 6.4 cm. by 1 cm. A 
moderate-sized uterus ■with nothing remarkable was apparent. 

Microscopic: Section through the outer third of the right tube revealed a 
widely necrotic adenocarcinoma. The other tube was an atrophic hydrosalpinx. 

Summary and Conclusion 

Two additional cases of primary carcinoma of the Fallopian tube, both uni- 
lateral and in the right tube, are herein reported. Neither case was diagnosed 
before operation. The proper therapy was executed, and yet the first patient, 
in spite of the completeness of operation and x-ray treatment in addition, .suc- 
cumbed in one year. The second patient is still alive and well, but it is only 
one year post operative. The literature reveals only an occasional case that sur- 
vived the five-year cure limit. Neither of these eases gave a history of the symp- 
toms of hydrops tubae profluens. 

Hysterosalpingography .should be utilized more often in cases of pelvic 
masses in the postmenopausal age group. In both of these cases, the above pro- 
cedure might have made the diagnosis preoperatively. 

In the first case it was felt that the total abdominal hysterectomy, bilateral 
salpingo-oophoreetomy, and x-ray therapy should have produced a cure, never- 
theless she died within a year. The second patient had not received any x-ray 
therapy and is still alive; however, it is too early to make any definite comments 
about her survival. 
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Addendum 

Since this article was submitted, Mrs. E. L. (Case 2), has developed metastases in the 
pelvis. Biopsy specimen taken from a mass in the vaginal vault revealed carcinoma. She 
is receiving x-ray treatment, but her condition is poor.' This confirms our opinion that 
these cases do badly, and that the diagnosis must be made still earlier. 
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Technique 

The patient is placed in lithotomy position on the x-ray table. Then' a 
specially devised self-retaining cannula (which itself is an incorporated part of 
the gynograph) is introduced into the cervical canal. The cannula presents a 
numljer of new features including a rotating tip, a revolving acorn, a tenaculum- 
grasping device and an end-piece which connects directly to the gynograph. 
After the caiuiula is secured the patient can a.ssume a more comfortable supine 
position with legs extended. The gynograpli is then placed on the x-ray table 
between the patient’s legs and connected directly to the indwelling cannula. 



The source of carbon dioxide is a very small inexpensive cartridge similar to 
one used in producing artificial caihonaied water. The gas, released from the 
cartridge (A) by a .small piercing device, flows into a cylindrical expansion 
chamber {B). As the gas expands, the pressure decrea.ses so that it is com- 
pletely under control of the main valve (C). By a slow count ereloelnvise turn 
of this valve the gas escapes. Before allowing llie carbon dioxide to enter the 
patient, the rate of flow is established and predetermined by shunting the gas 
bubbles (by means of a two-way valve) (B) into an outlet-counting chamber 
containing water (E). A rate of flow of fi'om 60 to 80 bubbles per minute, or 
le.ss, is essential for safety. After the rate of flow has been established, the two- 
waj' valve is released and the gas is then allowed to flow slowly into the patient 
through the cannula under manometric observation. From this point on the 
determination of tubal patency and gaseous enti-ance into the peritoneal cavity 
is similar to that of the Rubin te.st, i.e., with a drop in manometric pre.ssure, 
tubal patency can be said lo exist. The test can be repeated as often as neccs.sary 
by simply releasing the carbon dioxide into the water chamber and starting pver 
again. If tubal patency is establi.shed and a pneumoperitoneum desired, the 
gas can be allowed to flow into the abdominal cavity for three to five minutes 
or longer, if nece.ssary, at the same rate of gas flow (60 to 80 bubbles per minute). 



A NEW MULTIPURPOSE APPARATUS FOR USE IN THE DIAGNOSIS 
AND TREATMENT OF STERILITY IN THE FEMALE-f 


Aeneh I. Weismax, M.D,, New York, N. Y. 


I N THE past twenty-five years much progress has been made in the diagnosis 
and treatment of female sterility. This is especially true with regard to 
sterility originating in the genital tract. In surveying and evaluating the repro- 
ductive tract of the female, three separate and distinct schools of approach have 
been evolved. Headed respectively bj’- Rubin, ^ Jareho,- and Stein, ^ each group 
advocates a different method of diagnosis. Since 1920 Rubin and the men who 
adhere to his teaching have used carbon dioxide insufilatioii almost exclusively. 
Later, with the development of innocuous radio-opaque substances, Jareho and 
his followers felt tliat uterotubal x-ray visualization was the method of choice 
in evaluating disorders of the female genital tract. Finally, Stein and his 
somewhat smaller group have reported that the most valuable diagnostic pro- 
cedure in female sterility is the combined technique of gas insufilation together 
with uterotubal x-rays. Stein instills carbon dioxide as in the oi-dinary tubal 
test, then allows large amounts of gas to’ enter, causing a pneumoperitoneum. 
Finally, he injects the radio-opaque substance and o])tains x-ray visualization. 
By this combined contrast method most excellent visualization of all the i)clvie 
organs (including the ovaries) can be obtained. 

Each of the above-mentioned three procedures is a valuable diagnostic agent 
and each has its place in gynecology depending ui)on the individual patient and 
the presenting problems. 

It is not within the province of this sliort paper to expound the well-known 
virtues of any particular one of the three procedures. ]\Iedical discussions of 
the ‘'pros” and “cons” of each method will probably go on for deeadc.s. Tlic 
purpose of this paper is simply to introduce a new apparatus, the “Gynograph,” 
so constructed that the physician has the facility to perform with this single 
mechanism whichever one of the above-mentioned tests ho desires. He may also 
perform all three tc.sts simultaneously. This compact apparatus is believed to 
be a highly efficient portable instrument for either office, clinic, or hospital work. 

After seven years of extensive trials the g:vmograph was finally evolved. 
And while its facilities are multiple, its dangers arc minimal to the patient. 
For example, in 1,100 tests performed by the author over the seven-year period, 
the apparatus has been liighly .satisfactory clinically. It is interesting to note 
that, owing to the safety factors of the instrument, not one serious mishap ro- 
sullcd. ■ 

The mechanical princijile cmiiloyed in the gynograph consists essentially 
of a completely closed gaseous cii-ciiit wliich i.s constantly under manomotric 
control and in' which carbon dioxide, under pre.ssure, is the motivating force. 
Thus, not only can carbon dioxide be insufiiated. but in addition the same .source 
of carbon dioxide is used as the vis a tergo for tlio in.st illation of the radio- 
opa(pjc oil. 

*nrcj-cntoa Ixforo tbo Ciinie.-xl Sorlety of tlie Jevrij-h ^.IcmorSrjl Tori;. 

X. Y.. Jnn. 7, 1017. 

tWiUi lln' tf'Chnla'il of John M.atco of Ooodnrm-Ki' Jnor Co„ w 

YorU. X. V. 



PAINLESS LABORS FOLLOWING PRESACRAL NEURECTOMY 

George Bunick, M.D., New York, N. Y. 

(From the Gynecological Service of Beth Israel Hospital) 

T he following report is that of a patient who underwent presacral neurect- 
omy for dysmenorrhea in 1941 and had painless labors associated with uter- 
ine inertia in 1942 and' 1944. No similar ease of such profound uterine inertia 
and abolition of labor pains has been reported following presacral neurectomy. 

Cases of pregnancy following presacral resection indicate that there is no in- 
terference with the normal progi’ess of labor. The first .stage is generally 
agreed to be relatively painless, but no ditference in the intensity or frequency 
of pain has been noted in the second tage.^ 

Cotte®' ^ stated that in more than fifty patients who had had resection of 
the superior hypogastric plexus no effect was noted in subsequent parturition. 

Davis'* reported two eases in whom labor was precipitate and relatively 
painless- 

WetherelP described the ease of a patient who became pregnant thirteen 
months after operation. Labor pains were irregular, weak, and confined to the 
back. She had no pains in front. The position was I’ight occipitoposterior. 
The first stage was conducted under' morphine and scopolamine and lasted 
eighteen hours. The second stage lasted five hours and was terminated by 
Scanzoni rotation and forceps extraction. 

Donaldson^ observed three patients who became pregnant after operation 
and' states that the “labor pains were the same as in an ordinaiy patient.*’ 

Reed’’ in two patients found no change in nidation, pregnancy, and par- 
turition, although in one cesarean section was done for kidnej' failure and a 
fibroid uterus. 

Pearce^ cited the ease of a 20'year-old girl who was delivered of a 9J/^-pound 
baby in 1932 after six days of labor. In 1937 presacral neurectomy was done. 
In 1938 she delivered an 8^-pound baby in V /2 hours with only three hard 
pains. He states “that in some patients, probably only a small proportion, 
the first stage of labor is painless and rapid or else unobserved.” 

Spackman,® in a series of 100 operations, had records of nine patients who 
subsequently gave bii-th to twelve children. Labor was less painful, e.specially 
in the first stage,* the labor mechanism was not altered'. 

HendriclP” reported two cases each of whom had two normal pregnancies. 
Rutherford,” in a careful analysis of eight cases who had oRstetric follow- 
up, found no disorder of function as a result of the operation. Labor pains 
were absent during the first .stage of labor in five of the eight eases. Pain was 
absent during the greater portion of the first stage in two other cases. It was 
found that the duration of labor may be somewhat shortened. 

Salgado^* reported an ea.sy short labor four years after presacral 
neurectomy. 

Case Report 

Mrs. A. R., a 2.5-3mar-old housewife, "was first seen on Feb. 1, 1941. Her 
menses had begun at *^14 years of age,, were regular every twenty-eight d'aySr 
and lasted four to five daj’s. The flow Avas moderate in amount. She had nan 
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P'inally, for uterotubal x-ray visualization an ordinary 10 e.c. syrinjic containinc 
5 c.e. of a radio-opaque oil, already set up on a rack {F), is swuu" over and in- 
serted into the cannula. The gas is then directly connected to an adapter at- 
tached to the top of the syringe (G), completing tlie circuit once more. Under 
direct carlmn dioxide ])ressure (up to 200 mm.), tlie oil is forced through the 
cannula into the uterus and tubes. As the oil enters, x-ray pictures are frac- 
tionally taken in the iLsual manner. During the entire pi“oce.«s of tubal insuf- 
flation and hy.sterosal})ingography, the hands of the ojicrator arc entirely free 
for fluoroscopy, etc. (The manometer (//] and other parts of the instrument are 
prepared with a luminous paint for use in the dai’k room.) 

In this paper it is not necessary to go into the details of the preliminaries 
to tubal testing, such as complete vaginal examination, blood sedimentation rate, 
premedieation, local preparation, etc. These important pi-eliminary stejjs should 
be employed hej-e with the same cai'c and precaution as they would lie in the 
ordinary Rrrbin test or hy.slei’osal])ingogi‘aphy. 

Summary 

A rrew instrument, the “ Gynograirh, ” for use in evaluating the status of 
the female gerrital tract in sterility strrdie.s, is presented. With this single fip- 
paratus, tubal carbon dioxide in.sufllation, uterotubal x-rays, and pelvic vis- 
cerography can be performed easily. 

Iir the author’s hands this simple comiract ])ortablc device has pi-oved highly 
satisfactory in 1,100 clinical tests. 
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spontaneous rupture of the niemhranes on Peb. 2, 1945, at 3 and weak 
painless ineffectual contractions ■were noted. After twenty-four hours of wealc 
irregular ineffectual cramps, small repeated doses of thymophysin caused mocl- 
* erately strong uterine contractions, and she was delivered at 7 P.jr. spontane- 
ously of a 6 pound, 11 ounce boy. Again no pain w'as experienced until the 
head distended the perineuhi. The total duration of labor was twenty-nine 
hours and' twenty-three minutes. The postpartum course Avas uneventful. 

At the /present time .she feels well and is menstruating regularly every 
28 to 30 days for four da3^s. She oeea-sionally has slight lower abdominal di.s- 
comfort and distention oh the day prior to menstruation, but has no actual 
cramps or pain. Her uterus is slightly enlarged and irregular. 

Comment 

\ 

The actual and theoretical effects of pre, sacral neurectomj^ uj^on labor can- 
not be understood -^yithout a knoAvledge ' of the innervation of the uterus. Un- 
fortunatelj^, there is considerable confusion both as to the anatomic patJiwa.ys 
and phj’-siologic mechanisms involved. “All existing evidence points to the 
fact that the nerves to and within the uterus are not essential for parturi- 
tion.”^®-^® However, the fact that labor can take place independently of the 
extrinsic uterine innervation does not mean that nervous impulses do not influ- 
ence, at least in part, normal uterine motility and perception of pain. The pre- 
sacral nerve contains both sensory and motor fibers to the uterus, wliereas the 
eervix, vagina, perineum, and pelvic floor are supijlied through independent 
pathways,^® The presacral nerve lies above the promontoiy of the sacrum and 
is inconstant in morphology. It maj'' vary fom a single or double strand to 
multiple and diffusely separated neiwe filaments.^'’ 

If this anatomic descx'iption is correct, then complete excision of the pre- 
sacral nerve should theoretieallj’’ interrupt both sensorj- and motor impulses 
to the uterus, and result in painless laobr and some degree of uterine inertia, as 
described in the case reported here. On the other hand, the normal pattern 
of contractility of the uterine musculature is probably controlled bj’’ endocrine 
factors and distention of the uterus, and is onlj^ partiality dependent upon the 
extrinsic nerve supplj". That the latter does pla}^ some role is best demon- 
strated by clinical experiments with caudal ane.sthesia. Peridural block e.x- 
tending to the eleventh thoracic root (Avhere the sensory fibers originate 
which course through the presacral nerve) abolishes the pain of uterine con- 
tractions -ndthout abolishing their force.^® Extending tlie block to the fourth 
thoracic segment of the cord or higher (where the motor fibers originate which 
course thx'ough the presacx-al nerve) significantlj^ impaix’s the strength of uterine 
contractions iix 69 per cent of patients.®" In fact, caudal anesthesia at this 
level has been utilized to arrest premature labor to the dela.y of sevex-al weeks.’" 

Wh^' altex’ations iix labor to the degi*ee experienced bj" this patient have 
not been previouslj^ described following presacx’al neux-ectomj' cannot be an- 
swex’ed. Pui’thex'more, since this operation does not interrupt the innenmtion 
of the cervix and vagina, it is difficult to understand -why the pain of cer- 
vical di.stention wms abolished. 

It is obvious that manj" factoi's beside those of innervation, such as size of 
the child, mechanism of descent, sensibility of the patient, etc., modify the 
pain and force of uterine contraction. It is po.ssible that in this patient a 
fovorable anatomic di.sposition of the plexus may have resulted in a more thor- 
ough excision than that ordinai-ilj^ obtained; it may be that she was predis- 
posed toward pxumaiy uterine inei’tia as a result of fibroids, uterine scans, or a 
ly-pothetical endocrine factor. Tlie complete absence of pain even at the 
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premenstrual cramps since tlie onset of her periods vrliieh had become progres- 
sively more severe, especially in the past four years. In the past year, the pain 
was much more intense and began five days after the completion of a period 
and continued up to the onset of the next period. IMedical measures including 
various forms of endocrine therapy were unsuccessful in relieving her pain. 
She had had an appendectomy elsewhere five years ago. She had never been 
pregnant. 

There was a right, well-healed pararectus scar. There was inoderate ten- 
derness throughout the lower abdomen, but no masses or rigidity were felt. 
Vaginal examination disclosed a marital introitus. The cervix was normal. 
The uterus was slightly enlarged, irregular, and contained small fibroid nodules. 
The left ovary measured. 3 by 4 cm. in size. On Feb. 25, 1941, at laparotomy, 
the uterus was found to contain numerous superficial fibroid nodules measuring 
from a few mm. to 3 era. in size. The left ovary was cy,stic. A prcsacral 
nenrectomj', multiple myomectomies, and resection of the left ovary were per- 
formed. The postoperative eour.se was uneventful except for retention of 
Urine for the first two postoperative days. 

She became pregnant seven months later and labor began on the expected 
date of delivery June 25, 1942. At 12:30 p.m. she complained of f)-equency of 
urination and fullness in the lower abdomen, and the cervix was found to be two 
fingerbreadths dilated with a slight bloody show, although there had been no back 
or lower .abdominal pain. The fetus was engaged in the right occipitoanterior 
position^ and was smaller than usual. Uterine contractions were weak, pain- 
less, transient, and ineffectual, despite the ad'mini.st.ration of castor oil, a hot 
enema, and three doses of quinine sulfate (grains V). The following morning, at 
5 :30 A.jr., there had been no progrc.ss and 2 minims of thymophysin were given. 
It was felt that the uterine sears were small and superficial and that there was 
little danger of uterine rupture. 

Uterine contractions occurred every five minutes and lasted thirty seconds 
and were painless. At 7:30 a.m, the conti-actions were again weak and ir- 
regular, and 3 more minims of the thymophysin were given causing moderate 
augmentation of contractions for the next hour. At 1:00 p.m., the cervix was 
three fingerbreadths dilated and uterine contractions were again weak and ineffec- 
tual. Pantopon grain and scopolamine grain Hoo Avcrc given in an attempt to 
hasten cervical dilatation and not because of any discomfort felt by the patient. 
Two hours later 2 minims of thymophysin were given and coTitract ions occurred 
every three minutes and lasted thirty seconds. At 3:12 p.m. tlic membranes 
nipt ured spout aneously. 

At 3:30 P.M., .she was fully dilated and, following tlie administration of an 
additional 3 minims of thymophysin hard contractions occurred every two 
minutes and lasted for sixty seconds until delivery. She was encouraged to bear 
down with each contraction since .she did not have any spontaneous impulse to 
do so. 

Buring the entire labor she had not experienced any pain even when the 
uterus underwent frequent firm contractions following the administration of 
thymophy.sin. At 4 p.m., the head crowned the perineum and .she complained of 
pain for* the first time during the entire first and .second stages of labor. At 
4:10 P.M., she was given gas, oxygen, and ether anesthc.'^ia. An epi.siot(>iny was 
performed and a female child weighing 5 ponnd.s was horn s})ontaneonsly at 
4:13 P.M. The placenta wa.s expelled at 4:30 p.m. The total duration of labor 
was twenty-eight hovn-s and thirty minutes. The postpartum eour.se was un- 
eventful and .she was discharged nine day.s after delivery. 

IJer .second delivery was on Feh. -3, 194o. and was in all respci't.s similar l«.i 
the first already described, oxcojd iliat the onset of labor w.as iniliatod by the 
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Review of New Books 

Gynecology 

I. C. Rubin’s Uterotubal InsufSationi is a comprehensive report of his diligent and 
productive activities in connection with sterility problems during more than twenty-five 
years. 

Part I comprises a discussion of the gross and microscopic anatomy, the pathology, 
and the physiology of the Fallopian tube. Attention is directed to the fact that the length 
of the tube as determined by salpingography is considerably greater than is apparent 
during pelvic laparotomy or after extirpation, the difference being as much as 7 cm. or 
more, attributable to the stretching force of the injected opaque medium and to intrinsic 
peristalsis. Other anatomic points receiving proper emphasis are (1) that while the 
diameter of the tube lumen throughout its outer four-fifths readily admits the passage of 
a uterine sound, only the finest filiform bougie can with difSculty be threaded through the 
isthmic and intramural segments; (2) that while the relatively few longitudinal folds of 
the mucous membrane create a simple histologic pattern throughout the narrower segment 
of the lumen, they multiplj’- distally to such an extent as to produce a strikingly beautiful 
and complicated labyrinthian arrangement; (3) the existence of both ciliated nonsecretory 
and nonciliated secretory epithelium, the former greatly predominating throughout the 
fimbriated segment and both undergoing cyclic variations; (4) that the muscular layer 
of the tube wall is considerably thicker in the isthmic segment so that it imparts to the 
palpating finger the sensation of a solid cord easily mistaken for pathologic infiltration; 
and (5) the existence of a narrow zone corresponding to the intramural segment which, 
is capable of alternate contraction and dilatation like a true sphincter. Exhaustive roent- 
genologic studies of normal tubes in living human and animal .subjects enabled the author 
to correct false conclusions drawn from similar studies on extirpated specimens that had 
undergone rigor mortis. These are considered in detail. 

The chapter on pathology of the tubes discusses adequately the congenital and ac- 
quired causes of occlusion. Statistical studies, including the author’s large experience, 
on the site of tubal occlusions with reference to the two ends of the tubes, vary consider- 
ably. In general, impaired tubal physiologj' resulting from puerperal infections is more 
easily restored to normal than when due to gonorrhea, since the latter often results in 
hydrosalpinx with permanent loss of both the ciliated epithelium and peristalsis. The 
author adopts a hopeful attitude toward greater success in plastic resections of occlusions 
at the uterine end with reimplantation.s^ through improvements in technique fortified by 
judicious physio- and chemotherapy, together with tubal insufflation. 

In his chapter on physiologj- of the Fallopian tube.s, he reveals the thoroughness and 
diligence with which he has pursued his investigations in an exhaustive objective and 
scientific study of this problem. "With commendable ingenuity he has utilized uterotubal 
insufflation, hysterosalpingography with viscorayopaquo, hippuran, lipiodal, etc., as well 
as kj-mograidiic records both in animal experiments and on human subjects. By such 
studies he has convincingly demonstrated tubal peristalsis and antiperistalsis, the exist- 

lUtcrotubal Insnfllation. By I. C. Rubin, M.D., Clinical Professor of GjuiecoloCT*. 
of Phy.“Iclans and Surgeon.s, Columbia University, With 1.09 Illustrations, Including' 4 in color. 
•153 pages. The C. V. Alosby Company, St. IjOuEs, 19J7. 
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height of a thyniophy sin-induced uterine contraction during both first and 
second stages would seem to indicate that the operation played a significant 
role in the production of the painless labor and the associated uterine inertia. 


Summary 

1. A case in which two painless labors associated witii 


jirnnary 

p.i 


uterine 


inertia occuri-ed following presacral neurectomy is described. Pain was experi- 
enced only when the perineum Avas distended by the eroAvning head. Xn 
similar case of such profound uterine inertia and abolition of labor jiains has 
been reported folloAving resection of the superior liyiiogastric plexus. 

2. Interruption of the innervation of the uterus by presacral resection may 
abolish the ])ain and force of uterine contractions in some patients, although it 
is well known that the extrinsic nerves are not c.ssential for parturition. 
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An interesting chapter is devoted to a discussion of tubal occlusion of nonvenercal 
origin, e.g., appendicitis, induced abortion, and ectopic p^regnancy, with the incidence of 
pregnancy following insufflation as a therapeutic measure in this group. 

Part in is devoted to a detailed discussion of the therapeutic application of insuffla- 
tion both in primary and secondary sterility and its relationship to other sterility factors. 
The use of the kymograph in these studies the author regards as indispensable, and the 
value of insufflation during operations on the uterus and tubes designed to correct patho- 
logical occlusions is stressed. In the author’s series he reports that of 517 women who 
became pregnant after insufflation, 419 had 490 full-terra babie.s, and he tabulates 1,037 
pregnancies that have followed insufflation in the hands of 65 other workers in this field. 

Part IV comprises Chapters*^12 and 1.3, in which are presented a detailed comparison 
of the diagnostic and therapeutic aspects of insufflation and lipiodol injection, as well as 
the incidence of complications and sequelae following both methods. Collective reports 
on 9,821 lipiodol injections .showed 17 infections, while in approximately 10,000 insuffla- 
tions reported by 14 different author.s, no complications occurred. The author concludes 
that since both tubal obstruction and the two important points at which it occurs can 
be determined by single or repeated insufflation, "it is not necessary to resort to utero- 
salpingography in order to prognosticate the chances of success of a contemplated correc- 
tive operative jirocedure on the tubes." 

Part V includes an hi.storical review of the early use of solutions to determine tubal 
j)atency, the modifications of the author’s apparatus that gradually evolved from the first 
model, and of the various gases that have been employed. A brief section is devoted to 
the treatment of dysmenorrhea by insufflation and another to the application of pneumo- 
peritoneum to gynecologj'. There is also a complete tabulation of data obtained from a 
questionnaire circulated among colleagues on two occasions by the author. More than 
3,000 of these were distributed, and 350 replies that could be used were received. In 
Table XXXIV are grouped the replies containing the most complete data. Here the total 
number of cases in.sufflated was 41,0.94. Patent tubes were found in 58 per cent, non- 
patent tubes in 30 per cent, partially patent tubes in 7 per cent, and s^iasm in 5 per cent. 
In .this group 7,407, or 18 per cent, became pregnant, 746 occurred within one month, and 
809 within two months. In the same group seven embolisms occurred, of which six 
recovered and one died. All of these were due to the use of air or oxygen. There were 
no other deaths from insufflation when carbon dioxide was used. Next, the author’s 
demonstration model for uterotubal insufflation is pictured and described. And, finally, 
there is a brief discussion of application of uterotubal insufflation to bovine and breeding 
mare sterility. 

Certainly no one is as well fitted to write a book on uterotubal insufflation as is 
I. G. Eubin, and he has done a good job. The inetliod is his own brain-child and his book 
■ reveals the immense amount of diligent clTort, ingenious research, and clinical apxdication 
he has contributed to its full fruition over the past quarter of a century. It is safe to 
assert tliat during this period no more valuable contribution has been made by anyone 
to the solution of sterility problems. The book contains a wealth of interesting and 
illuminating detail, the style is clear and concise, the illustrations are reasonably good, 
and there is appended a long list of references, and an adequate index. The author is to 
be congratulated upon the thoroughne.ss and uniform excellence of his sterility work, 
and his book deserves a place in the librarj- of every doctor who is engaged in the 
solution of .sterility problems. 

Edwakd H. Eiciiaki).sok. 


In Progress in Gynecology, Jileigs and Sturgis 2 have edited seventy articles dealing 
with practically all X’hases of this .specialty. The distinguished list of contributors wa.s 

~Proi:rcfiK Jn GynecoJo»;y, Edited by Joe V. Melffs, M.D., Clinical FrofCBSor of Gynecoloff}'. 
Hatv.ard Medical Sebool ; Chief of the Vincent Memorial Hospital, the Gynecological 
the Ma.-ssachusetts Gener.al Hospital; Surgeon, Pondville Ho.spital; Gynecologist. Palmer -uc- 
inorial Ho.spital, and Sorner.s H. .SturKis, M.D.. Chief, The Vincent Memorial Hospital Habora- 
torv; A.ssistant Surgeon, Massachu.sett.s General Hospit.al, .'533 pages, illustr.ated. Grune & 
•Stratton, Xev.- York, 1910. 
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cnee of an uterotubal spliincter and its influence on pressures, a -well as a number of other 
interesting phenomena. He found the force of uterine contractions in the nonpregimnt 
state to average between 0.3 and 0.5 mm. Hg to 1.5 mm. Jig as comparcd'with a range of 
30 to 40 mm. Jig exhibited by the tubes. 

Cliapler IV is devoted to a study of the relation of ovarian function to the physiology 
of the Fallopian tubes. While not uniform or constant, there appears to be a moderate 
relative increase in uterotubal tone during the midinferval. Tiie exact time of ovulation 
in women has -not yet been accurately determined. Diminished uterotubal tonus as well 
ns of the rate and amplitude of tubal contractions is found with hypofunction of the 
ovaries. The menopause produces a striking loss of tonicity and constant fatigability of 
the tubal muscle which, however, can be re.«tored by the injection of follicle-stimulating 
hormones. 

Part n comprises five chapters devoted to the technique of tubal insufflation and its 
diagnostic application. The prime object of the procedure is, of course, determination of 
tubal patency,' or nonpatcncy as a factor in sterility problems. As special indications 
the author lists: 

1. (a) Primary sterility when all other factors can be excluded; (b) sterility attrib- 
utable to prior gonorrheal pelvic infection but Avitliout signs of activity for six montlis and 
with no demonstrable infection present; (c) primary sterility with a history of previous 
peritonitis of appendicular origin; (d) secondary infection attributable to puerperal sepsis; 
and (e) cases of one-child sterility. 

2. To determine the advisability and tj'pe of operation designed for the relief of 
sterility. He points out that operations upon the cervix for sterility, curettage, and 
niyom,cctomy for sterility should always follow and never precede ins:ifllalion. 

3. To determine the condition of a residual tube following unilateral salpingectomy. 

4. As a therapeutic measure for tubal sterility. 

As secondary indications the author recommends insutflation (1) ns a guide during 
operations for tubal sterility to locate accurately the obstruction and determine its suc- 
cessful correction; (2) to determine the results of salpingoplasty; (3) to test the success 
of tubal sterilization, by the kladlcncr or J’omcroy technique. He cautions that hero 
slow insufflation with pressures not exceeding JOO mm. Jig should bn used; (4) to jiroduce 
pneumoperitoneum for radiographic diagnosis of pelvic disease; (5) to relieve dysmenor- 
rhea; (fi) to determine the necessity for contraception; and (7) to study the physiology, 
anatomy, and pathologj' of the tubes. 

As contraindications to uterotubal insufflation he emphasizes (1) the presence of 
inflammation of the genital tract; (2) menstruation; (3) genital bleeding, because of the 
possibility of gas embolism; (4) pregnancy; and (5) severe comstitutionnl diseases (hat 
contraindicate pregnanej'. 

He considers the optimum time for insufflation to be the week following a regular 
I'oriod, and enumerates sound and convincing reasons in .<-u])port of this opinion. His 
apparatus and its use as an offleo procedure is pictured and described in detail, together 
with interpretation of the findings and a discussion of shoulder pains, their cause and 
management. 

In normally patent lubes during insufflation, (he mercury column undergoes an initial 
rise of at least 30 to 40 mm. Tig and oftener between 50 and 100 mm. ITg. th<’n drops 
ab.'-uptly 20 to 40 or more points and fluctuating only .^lightly during the remainder of 
the test. In a series of 3,200 sterility eases less than 50 per rent had norm.-il patency and 
function, kliich additional statistical data culled from the author’s large and varied 
experience is recorded with interesting ami illuminating discussions. Ike'-nire readings 
is nonpatent tubes and the tecfmiqae of }o.-;.'iIizntion of the site of obstrnction are cjcnrly 
presented; also, an intensive study of obstructions duo to peritubal adhe'-'ions, tubal stric- 
ture's and uterotubal spa^m, with .a record of ingenious riuimal c.-cpcrirnents imitating by 
mechanical devices these types of oc.’lusion with nnrily.=is of tl-.e author 's *.tati-;ics in thi? 
entegory, is given. 



156 


FEANK 


Am. J. Obst. & Gyntc. 

July, 1947 


of antibiotics, anesthesia, an excellent paper on- venous thrombosis and pulmonary embolism 
by Linton, in which he states bilateral interruption of the superiicial femoral veins is a 
justifiable procedure to carry out on patients over 50 years of age subjected to major ab- 
dominal or pelvic operations, especially for malignancy. Horrax cogently discusses the neuro- 
surgical methods for palliation of pain due to inoperable pelvic malignancy. 

The book is a valuable contribution to gynecologic literature as it offers definite per- 
sonal opinions on almost every phase of the specialty by men eminently qualified to discuss 
the research of recent years, the clinical application of the findings; particularly it gives 
an extended presentation of the cancer problem, its diagnosis, and present-day therapy.” 

Philip P. Williams. 

One of the landmarks in my student studies occurred in 1898 when I first came across 
Winter’s Gynecological Diagnosis in which the clinical part was written by Winter; the 
gynecologic histology, then in its infancy, by Carl 'Euge. Since then the number of 
gynecologic diagnoses have increased and appeared in various languages, but none, in 
my opinion, have ever approached Winter's interest, vivacity, and general understanding. 
Neuweiler has added a Gynecological Diagnosis for Physicians and Studentss to the long 
list of predecessors. It is really the first one appearing in the German language since tho 
onset of the World War. Its interest is mainly clinical, although all of the newer methods 
of diagnosis are considered. Wisely, he has not attempted to enter into the minutiae of 
bacteriological and serological methods of diagnostic measures other than to mention them. 
A great deal of emphasis is placed on visualization of the uterus and tubes, apparently 
only with lipiodol. Many x-ray pictures are contained in the text. He considers this 
type of investigation as nonambulatory. In insufilation, he recommends the Sellheim 
method of injecting air by means of a syringe, the sole control being a manometer, 
although the Kubin apparatus is both pictured and discussed. I am, therefore, not sur- 
prised that he says that from a diagnostic viewpoint, insufilation is often uncertain and 
that in at least 18 per cent of so-called “closed tubes” conception occurs. To my 
astonishment, laminaria are still recommended for dilatation preceding curettage. Tho 
content of this volume is a carefully planned description of practically all of the condi- 
tions met with in gynecology. Various methods of investigation arc detailed, including 
history taking, examinations,- instrumentarium, curettage, obtaining of secretions, and 
tho various special investigative methods of which some have already been mentioned. 
The author then takes up the various areas of the genital tract in succession. The volume 
is profusely and adequately illustrated. There are some very beautifully colored plates. 
On the whole, the author has kept in view the needs of the practitioner, although rarer 
conditions are likewise adequately described. A very detailed and good description of 
endometriosis is given, Leucorrhea, sterility, and backache are concluding chapters. 
The volume is very worth while. If there were not already so many “gynecological 
diagnoses” in the English language the advisability of tran.slation might arise, particularly' 
as the high price of bookmaking in this country precludes the lavish use of colored 
illustrations. 

E, T. Frank, 


The second edition of Novak's Gynecological and Obstetrical Pathology^ appears 
after an interval of nine years. The author has the knack of a top rank journalist in 

’Lchrbncli <ler Oj-niilioloplschpri IJIiipnoBjIk fllr Arzte timl SfiidlprondR. von Dr. "W. Neu- 
weller. a.o. Professor fOr Geburtshilfe und Gynakologie an der Unlversltht Bern. 474 pages. 
Hans Huber. Bern. 1040. 

<GynccoloKicnl and Obstetrical PntbolocT. With Clinical and Endocrine Belaflons. B>’ 
Emil "Novak. A.B., M.D.. D.Sc. (Hon. Dublin) F.A.C.S. Associate In Gynecolocry, The .Johns 
HonkIn.s Medical School; Gynecologist, Bon Secours and St. Agnes Ho.spitals, Baltimore: Fellow, 
American Gvnecological Society, American As-soclation of Obstetricians, Gvnecolog'sts anu 
Abdominal Surgeons and Southern Surgical As.sociatlon : Honorary Fellow, Socl<7t6 Francaise 
tie Gvnc^ologie- The Royal Institute of Medicine, Budapest; Socicdnd d'ObsletrIcha et 
Glnecdlogia de Buenos Aires; Central Association of Obstetricians and Gynecologists ; Texas 
State Association of Obstctrlcans and Gynecologists; Past Chairman. Section of Gynecology aim 
Obstetrics American Medical Association. Second Edition. With 542 Illustrations. 10 In color. 
570 pages.’ W. B. Saunders Company, Philadelphia. 1047. 
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Fclectcd ■'vith attention to the particular interest of each one in a definite topic. Con.'e- 
quently, a very personal attitude tinctures most of the papers in this collection. Almost 
half of the text is devoted to recent endocrine re.search, the intcrrclationsihip of the 
variou.s gland.s, diagnostic methods of functional abnormalities, and the therapy of such 
di.sorders. The remaining text discusses the sterility problem, infections, benign and 
malignant growths, technique of gynceic surgery, and pre- and postoperative care. 

The first section on growth and physiology brings out the basis of the physiology 
of normal and abnormal menstruation, the menopau.se, blood changes, and the Ilh factor 
in gynecology, i^farlcee gives an excellent discussion on the morjdiological and endocrine 
basis for menstrual bleeding. Engle concludes that the excretion of gonadotropins is not 
related to symptoms of the menopause, but that both are controlled by estrogen replace- 
ment. Diamond points out the double risk of the gjmecologic patient of sensitization to 
blood factors. In the section on diagnostic methods, Benedict de.scribcs and evaluates the 
more commonlj* used assays for testing the status of the endocrine gland.«. Burch and 
Phelps regard biopsy method as giving most conclusive evidence concerning occurrence 
of ovulation. Bakoff discusses the importance and technique of vaginal cytology in 
ovarian function, while Fremont-Smith and Graham feel the vaginal smear in diagnosi.s 
of cancer is an accurate, easier, and earlier method than the older techniques. 

In the section on functional disorders, Sturgis offers a new <-lassification of the 
amenorrheas, which Stein proi)erly stresses as a symptom and not a disease. Hamblen 
gives a fine and practical presentation on excessive uterine bleeding, while Deutsch writes 
concisely on the important i)sychiatric component in gynecology. 

The interrelationship of endocrine glands is portrayed in seven notable papers. 
Xathanson, in discussing hormones in relation to tumor.®, feels that hormones in them- 
selves arc not carcinogenic, but that as a re.sult of excessive stimulation or atyjiieal 
metabolism of the hormones the 1is.sues of a susceptible person may bo conditioned to 
the action of a carcinogenic agent. Davis regards gonadotropin therapy in ovari.an fail- 
ure as offering little to the patient. Beifenstcin strc.sses the necessity of considering the 
function of the adrenal cortex and the anterior pituitary in all disorders of the ovary. 

There is frequent overlapping of discussion in this book, not necessarily of a con- 
tradictory character, but rather of a correlation of different aspects of the same basic 
question, as for instance this presentation by Beifenstein, the discussion by Pratt on 
masculinization, virilism and hir.sutism, and the section by Dokerty on Functioning 
Ovarian Neoplasms, In the opinion of the reviewer, this adds to the value of the book. 
Salmon, after a thorough analysis of androgen thcrnijv in gynecology, is tcnijdcd to 
hypothesize the participation of the endogenous androgens in the sex hormone physiology 
Of the human female. He concludes in the end that the raison il'tlrf. of androgen therapy 
stems from its clinieal cffectivcne.ss. 

There is ample discussion by able authors of the variou.® phase.® of sterility, reproductive 
infections, and benign growths. Malignancy of the v.arious jielvic areas, always a major 
problem in gynecologic ])racticc, is considered in a series of twelve excellent jiaj'Cr.® in wliidi 
the .statu.s ami technique of radium an<l x-ray thenqiy ;iro set forth, as well as the surgery 
which may be used. Dresser .ably discus-^es .dipervoltage x-niy treatment. The senior editor 
contributes an outstanding discussion on the radical surgicjil approach to carcinom.'i of the 
cervix, ^lorton say.s his p(>r.«orial feeling 5.“ tlmt judvic lympIindene<‘tomy should be regarded 
as experimental only, at the pre.-^enl time it has no established jdaee in the treatment of cervi- 
cal cancer. In contnist, Nafhanson feels that iliac lymjihadenectomv should Is* crirried oii! 
on a large series of eases to evaluate ilie efftvl <if radiation on mida«-tatic nodes, tier iniridea''e 
of nodal involventent, and its efilcae.y as a curative procedure. 

Eleven articles disetiss eliauites- recently ]lropn^e.l ja operative u-i’iuiitjoe. ytiis-o!! d*-- 


si-ribe.s the techuiqtte and result.® in his total abdominal liy^ten-.-toUiy. 
contributed on enterocele and (m ttibal .^terilizrstioia AMri<!ge des 


Till' edif^ir*- have 
his oj.-.Tiitioji for 


stre.ss incontinence in xirine. These de>eriptioiis and <]isi't!S“iMns of the iije-rative 


fuvored in th.e diiTorent clinics rojiresenti-d are a valuabh- jcirl of rin- buoi;, TJ.e 
on preojH'rative rtnd p 05 tojK.'nitiv<' care i*-' in r.-ality a disctissio:', i>i che.-reUherr-.jiy. 
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conduct of labor, ilengert cautions again.st introduction bf infection in the last month, 
and sugge.sts that theraj^y of trichomonas should be discontinued daring this period. Post- 
partum sterilization is advocated in all patients vith. proved hypertensive disease. 

There is an extended discussion of the abortion problem. An excellent outline of 
procedure is olTered for patients suspected of having placenta previa, Mengert states 
.that 75 per cent of all cases of placenta previa can be treated by rupture of the membranes 
with or without scalp traction (Willet’s forceps) with minimal danger to the mother and 
less than 20 per cent fetal mortality rate. Organotherapy in obstetrics is an excellent 
section. The clinical methods of estimating pelvic capacity are emphasized in discussing 
cephalopelvic disproportion, and Mengert states that the prognosis of the outcome of labor 
is the function of the accoucheur and not of the radiologist. 

In the conduct of labor, Mengert explains clearly the mechani.sm of separation and 
e.xpulsion, and stres.ses noninterference. In the outline for medical induction, the dosage 
of pituitarj’ extract exceeds that given by other authors. Later, in discussing pro- 
longed labor, extreme caution is recommended in the use of the drug in inertia uteri. 
An excellent review of methods for relief of pain in labor ends with a section on the 
deleterious effects of analgesic and anesthetic drugs, a timely warning for the community 
obstetrician. The incompatibility of cyclopropane and pituitary extract and the po.ssi- 
bility of the coml.»ination producing shock arc noted. In discussing postpartum hemor- 
rhage, the use of a hot intrauterine douche is recommended as a uterine stimulant. The 
repair of lacerations, especially complete tear.s, is well described, but it would appear 
that too many sutures arc used, or at least indicated in the illustration, Fig, 46. 

The author states clearly the refpn.site.s, the indications, and the technique of forcep.“ 
operations. He regards the originally described application of Kielland forceps as the 
ideal method of dealing with arrest of labor in occiput transverse or obliquely' posterior 
positions, "J’his technique may be difficult for the family' physician for whom the hook 
is intended. The axioms on ce.sarean .should .sharpen attention, ante partum, to the po.s- 
sible necessity of this procedure; the section on "Lack of Indication" raises points worthy 
of scrutiny' in a personal or group series. In this connection the author comments later, 
in discussing the elderly' primigravida, that the importance of the child’s life must not 
be exaggerated bey'ond the bounds of reason. Version and extraction is regarded as not 
an elective operation. The practical techniques .suggested in the sections on postpartum 
care and care pf the newborn and premature are used on the author's serv'ice. 

The clinical lypes and newer therapies of puerperal infection are discu.ssed at length. 
Droplet contamination is stressed. There are excellent chapters on follow-up examinations, 
miscellaneous complications of the puerperiurn, sterility, the emotional stresse.s of preg- 
nancy', laboratory techniques, and the obstetric and gynecologic nursing techniques of the 
Parkland Ho.spital, Dallas. The book is cover full of concisely expressed information and 
clearly stated directions; as a practical guide for the family phy'sician in his frequent 
obstetrical problems it could hardly be excelled. 

Piiii.ir' F, WttMAJfR. 


In this book. The Essentials of Obstetrics and Gynecology,? the authors, Scott and 
Van Wyck, have recognized the growing integration of the two subjects in research and 
clinical practice, and jmesent the basic teaching in them given at the University' of 
Toronto. The text is limited to fundamental principles, but covers practically' every topic 
of value in' the two subjects. 

Tlie discussions on anatomy and jihysiology have been skillfully handled to open 
either division, while the physiology of pregnancy', especially the section on metaholism, 
is complete as well as concise. The authors add a riew phrase "control of the patient. 


?Tlir Ks-'cntiiils of Obsfclrich :ui<l GynecoIoKy, by William Albert .Scott, B.A-, 

(Can.), F.R.C.O.G. (Eng,), I’rofe.s.sor of^ Obstetrics anO _GynecolOfry,_ University or 


Toronto and H. Brookneld Van Wyck, E.A., M.E.. F.K.C.S., (Can.), F.R.C.O.G. (Enp.), 
Professor of Obstetrics and Gynecolm?>', Unlvor-olty of Toronto, !if<l paifc-.s. With 01 illustrations, 
' Feblfter. Philadelphl.a. lOlC. 
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presenting facts in a striking fashion,, and the conrgc to ovorsiinplify in the interest of 
clear teaching. This enables him, for examide, to describe the endocrinology- of the men- 
strual cycle and of pregnancy in a mere eight pages of text. 

The nciiv edition contains over 100 new illustrations, a number of which are in colors. 
Particularly the number of gross illustration.s has been increased. The very numerous 
microfjcopic illustrations are very excellent, and most illustrative of the text. To comment 
on only' one or two subjects in the contents, although he states that only SO cases of 
sarcoma of the vulva are reported, this, in my opinion, gives an impression that the con- 
dition is very rare. In my' own experience, I have encountered several and never have 
considered them of sufficient importance to burden the literature with them. Again, in 
describing senile vaginitis, the bleeding not infrequently is due to the rupture of sync 
chiae, either by the trauma of coitus or even coughing. This • deserves mention. 

The author’s very conservative attitude in doubtful lesions of the cervix, particularly 
in young women, is to be highly commended, because it contracts so strikingly' with the 
hy.sterical attitude now current. The hook is sufficiently' detailed to be of great value 
to the specialist and the pathologist, and y'ct so simply' and interestingly written that it 
has a full appeal to the student and the practitioner. 

R. T. Fkank. 


The second edition of Schaufficr’s Pediatric Gynecology-"' has apj)cared after an inter- 
val of five year.s. It has been rewritten in parts and revised up to date. This was ]mr- 
ticularly' necessary’, because the introduction not only’ of sulfonamides but also of peni- 
cillin has altered the trciitmcnt of gyneeologic infections in children just as much as it 
has in adults.' The discussion on masturbation is very’ excellent. It individualizes, neither 
overemphasizing the "evil” as did the old school, nor quite as condoning ns the more 
advanced psychoanaly’st. Schaufllcr trusts more in change in environment, attitude, etc., 
than in coercion or encouragement. Although he describes circumcision in the infantile 
female, I personally' have never had to resort to this operation. The chapter on abdominal 
malignancies could be improved by’ a little more method and orderliness. In my' own ex- 
perience true precocious menstruation is more frequent than the author ap])arcntly' ha.s 
encountered. In the excellent cha])tcr on urology, prolap.se of the ureter through the 
urethra is not even mentioned. While this is a rare condition, the im])Ortancc of recogniz- 
ing it is great bec.ause I have seen death following ill-advised amputation of the protrud- 
ing edematous ureter. There is also a chapter on proctology. Of importance are the 
chapters on social service as well as the medical legal aspects apjdiod to sex deviations 
in female children. The .social service aspects are in collaboration with Wary L. Egglc.ston, 
those on mcdicnl legal a.spects with Dan H. Korlhu]) and Stuart R. Simmel. All in nil, 
this hook is very useful iiidceil, particularly to the g.vnecologist who only- occasionally 
secs children and adolescents. 

R. T. FiaNK. 


Obstetrics 


This book. Postgraduate Obstctrics,o by William F, Jrciigert, is intended for the 
physician in the average community' who does obstetrics in n general pnictice. The fre- 
<iui'ucy of a condition or complication, and its c.'ipacity for casualty, ha.s been tlu? <lcter- 
mining factor in the length of its (juite pcrsoiml and fully explanatory discu.*-s!on. 

The diagnostic errors in jirognancy' and in its dilTereiitinl diagnosis are emphasizeii. 
I’rcnntnl care i.s regarded as consisting of ol.'servation, detection, and control, and it is 
noted that the be.st uvjiilahle prenatal care c.an be completely vitiated without tlie proj^rr 


^ivdlatrlc O.vnecotocy. I5y Goodrich C. Sch.nuftter. A.B.. St.TO. A.' rj.-'t.nnt Clinic.-.t Pro- 
fy-'-sor of O1>.'-letr!c.o and Gyre-coiorry. t.'nlverslty of Orcaon Medical Pchoo! ; VlsitlJif.' GyJi' ccdoi,-ic;t! 
Surneon and Ohsletrlcian’. MuUntiinah HornUnl. rortland, Oregon; Con.' uUant nvA Te'setUnc 
't>n>'cc>!o!rl.';t-Ob.'.!etric!.an to Chin.a ProsrJ.am, 'UXllItA, .^^wond ICttillon. .-Vr--) finiu:?. Th<- Te-jr 
Poop I\ilil{siher.-;, Inc., Clitc.aKo. 3P4T. 

't’ostcrndiintc Oljstclrlr^. By 'WlUiam F. ^tenssTU JPD.. Profes-sor and Ch'iirjj-.sn. P- r-art- 
ment of On.'-t'-tHcr- .'uul Cyne-colopy, yo'.iihwcstern Me^llcal CoU'-cc. Chnirjr..'‘n 0!''t<tticft en-I 
Gyto'C'docy, lA-irldand llc’-'jdlai, P-Ulafi, T-x.'s;'. nT.*; jeire;* ■e.-itls iZ"} inustratic-n". P.-iv! Th 
Inc., MedIraJ Bool: Det'artnn-iit of !5:!rs‘'’r Br-ethcr:’. New Yori:. Jx-ndoa. JOST. 
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Tliis is a very line study of the physiology of the pregnant and the parturient uteru.s, 
and its response to some commonly used agents. There is no doubt but that the clinical appli- 
cation of the method and a correct interpretation of repeated graphs ■will be of significant 
value to the obstetrician in atypical labors. 

Philip F, Wii<liams. 


The Problem of Pertility, edited by Earl T. Engle, » represents the proceedings of 
the Conference on Fertility, held under the au.spiccs of the National Committee on Maternal 
Health, in 194G, and presents sixteen papers on the fundamental biological factors concerned 
in the physiology of reproduction. Ten of the.se papers recount the application of such 
basic principles in animal husbandry. The purpose of this recent conference was to reveal 
the present status of the investigations of reproduction in domestic animals to a large group 
of clinicians interested especially in the problem of human fertility. While the jiapers are 
indeed excellent, the physician interested in human sterility will gain much from the well- 
edited discussions ■which followed the reading of each paper. 

Of particular note among these proceedings w'as the evaluation of the fertility of ova 
produced by use of pituitary' gonadotrophins; the methods used in horse breeding to in.surc 
ovulation after insemination; and the fertilizability of the equine sperm. Corner presents 
a fine article on the ovary at the time of ovulation, and the succeeding discussion brought 
out the presently understood phy'siology of the granulosa and the theca. The debate follow- 
ing Coles’ article on hormonal control of ovulation showed a variance of opinion in the Con- 
ference. There is ample consideration, begun by Pommerenlce, of the cervix, its mucus, the con- 
tent of the mucus, and its relationship to infertility in the human being. Four c.xccllent papers 
brought out recent vital significant facts regarding bovine, human, and rabbit spermatozoa. 
Artificial insemination was fully discussed both from the standpoint of animal hu.sbandry 
and the human problem. Simmons’ paper on the cervix uteri in infertile matings summarizes 
a most important phase of the question, and he proposed ■n'hat he terms ’’a normal post- 
coital test.” 

This presentation of what has been accomplished by animal breeders and the discussion 
how the advances may' be made useful in the human field make the report of the Confer- 
ence one of significant value in the study of infertility. 

Philip F. Williaxi.s. 


Surgery in Obstetrics by Keller and Ginglingerm describes the practices of the 
Strasbourg Faculty' of Medicine. Two introductory chapters deal w'ith conditions met with 
before conception, particularly malformation of the genital tract. For absence of tiic 
vagina, the Baldwin-^Iori operation is still discus.scd .and, in fact, is the only operation in the 
book rvhich is illustrated. The newer skin plastic methods are described. No mention of 
nonoperative formation of a vagina can be found. Another chapter is devoted to the non- 
infcctious sequelae of labor. In hematocolpo-mctro-hematosalpinx, laparotomy' is always 
insisted upon. The surgery for acquired sterility is mentioned, including salpingolysi.s, im- 
plantation of the tube and ovario-uterine implantation. The authors claim that the world 
literature show's 5 per cent of succe.?.se.s. Ectopic pregnancy' is likewise discussed; also the 
complications encountered in pregnancy' and delivery' after the uterus has been subjected to 
various methods of fixation. In the treatment of therapeutic abortion the method of Boero 
is advocated after the third month. This c'on.sists in the injection of 40 per cent formalin 
into the fetal sac through an intra-abdominal puncture (!). The authors have not yet had 
an opportunity to test the efficacy of penicillin. AH the various difficulties encountered in 
pregnancy and labor are described with considerable minuteness. 


>Thi- Problem of P'crlilltj-, Proceedlnp.s of the Conference on Fertility held under the 
Ansnices of the National Committee on Maternal He.alth. Edited by Earl T. Enplc. 2-90 pafe'C-- 
With IlTu.stratlon.s. Princeton University Press. Princeton, New .Jersey. JViO. 

riilnirEle en Obstftriqiie. By B. Keller, Protesseur de Clinluue d'Olwtetrlque et dc 
rvn4colofric et A. Glnfrllnner, D6K-iru6 dans le.s fonctIon.s d’AL'rdnd d’Ob.stdtrlque ct d- 
Gi'n^oIoBlc'a la Faculte de Medccinc de .Strasbourg. Preface du Pr Keeb. 2.'i2 pagc.s. Mafiiion 
et Clc, Paris, Vie, Fr.ance, 191G, 
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in a section which gives directions for her care in a riuite specific, manner. There i.^ a 
(iotailorl doscriplion of home rielivorv service, a point well tahen in these day.s of crowded 
maternity hospitals. Early ambulation is favored after labor. 

Contraception forms a .separate chapter, and while the autlior.s stress the avoidam-e of 
pregnancy in many conditions, they are not ecjually emphatic as to tin; need for siniul- 
faneous sterilization in connection with therapeutic abortion. The use of the ^^ann forceps, 
an in.strument with a universal joint between the blades and the .shank, regarded as ad- 
vantageous in pensistent occiput posterior positions, is described in an excellent ili.sen.ssion 
of operative obstetrics. 

The second phase of this dual presentation, gynocologj' is equally well hainlled. espe- 
cially the relationship of functional disordens, and physical abnormalities of the rejjroduetive 
system. The illustrations in tlii.s section are beautifully done. Pathology is treated ro- 
gionall}'. There is an excellent recapitulation in a separate chapter of previous discussions 
of abnormal uterovaginal blec.ding. 'The atitliors go lightly in recommending endocrine 
therapy. Operative procedures arc described briefly, but are well illustrated. 

This precise and logical manner of offering the fundamentals and modern ))ractice of 
hotli subjects leaves little to be desired in sneli a combined textbook for eitlnw student or 
general practitioner. 

Puiliv F. WIm.IA^(.‘>•. 


Doctor ifurphy offers in Uterine Contractility in Prcguancys the methods and ic- 
salts of a study with a Lornnd toc.ogra])!i, and the conclusions which ho lin.'s dedneed. Some 
•'>,200 individual rocord.s of uterine contraction.s form the basis of tlie studies. The a]>paratns, 
which apparently is easily used, records fetal movomonls as well a.s contraction of the utoru.«. 
In the former response the aj)paratns may be useful in lieliting to diagnose death of the 
fetus. The toc.ograpli measures primarily the ]iardne.«s of tlie uterine )iin.«ele, ajid the trac- 
ings exhibit both (one of the mu.scle and contractions. The author noii's that uterine coa- 
Iractility has its greatest increase about tlie thirty-sceonil week of p^regnunev, and tin; 
lime that this jflicnomenon appears prior to the thirty-second week indicates signifii'ant .shorter 
labors. A single tracing, liowcvor, is not snflicionl basis for juediefion of the tvjie of labor 
to bo expected. An increase in the nferine lone is nsnally ob.s-erved in primiparas in the 
sixth month, but usually later in nnilti]iaras; the degree of ton>', however, is not of signifi- 
cant value in predicting the onset or character of a labor. 


Pregnancy contractions have been .studied xvitii regard to the effi-ct of jiitnitaiy extract 
and o.strogenic sub.stances. In regard to pituitary exfnict, Murjdiy feel.-' that a tcianic tyje* 
of response to the drug occurs wlien the dos.c of the drug was large and when uterine teiision 
was high, and concludes from hi.s observations llmi the anmujif of jdinitary oxJr,a(?f for 
optimnin ro.sults in the induction of labor or for a .''tinnilnf ing eiTcet in Inhor In' 

extremely small, and only suflicienf to produce a uterine reaciion. He suggests that the 
optiimim dose in labor should he l^ss than one minim. The effect of estrog'-us on e.,n- 
tmctilily wa.s variable, but no reaction occur.s prior to the twenty-ninth week. Morj.'hine 
appears to influence the intermittent contractions to a greater degree Ilian tlie tmwion of th<- 
ntenis, and would seem to rest the uterus during hdxir by reducing fie* frequere-y of !i;e 
contractions. 

As to inertia uteri, the lunblcni which originated the study, Murpliy f>iU!e! that tie- 
tocogrttpli will early distinpiisli the type of inertia pre-ent. and is of value in .‘•■■h-qing 
patients suitable for stimulus by o.xytw.'icc. .Similarly, repeated traein-g-i duriag u prohmg-ri 
l.abor will register the first apji>'arane«’ oi seeondriry inertia. 


‘ftcrlnc' Contractlllfv In rrccnanry, .\ ?U!-iy of the C-er.ir.ie'cuir of gr. c 
under Normal .an<! Kxnerimental CoaditS'-n*-, By I>a!iaIa.H 1', Mtirahy. T-t.jf,. 
rrofesrnr of Ole-tettie*-- .and Gvn< coi-.-yy an-l T:.-'-''--arcb As - t.- >r. tie- ejv.n'-- 
.e!itnt>' of rt^-Ji'-voleiric nese-ircl>, fniv.-rdty ef renimylv-ini u tf.e j.-.c' %V5H 
J. 5>. I.tpnir.cr.tl Cemr-any, PliUailelrl'-ta, ir>l7. 
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The illustrations in this edition have been increased to 1,108, of which 211 are in color. 
Many stages of the mechanism and management of labor are illustrated by selected strips 
from DeLee’s motion picture ’ films. Some of the new color plates are beautiful reproduc- 
tions of obstetric anatomy and patholo^. This edition fully maintains the high position 
of the book as a modem and complete exposition of obstetrics in every particular. 

Philip P. Williams. 


Obstetrical Practice by Beckia appears in the fourth edition within a period of 
twelve years. The excellence of the author’s presentation of his teaching in this clinical field 
has made the text a standard in obstetrical literature. Among the major changes in this 
edition are the sections on implantation and placentation, the application of penicillin to 
obstetric problems, and there has been added a very full discussion of amnesia, analgesia, 
and anesthesia. 

In the discussion of implantation and placentation. Beck has modified the chapters to 
accord ndth the recent observations of Heuser and Streeter on the blastocyst stage, and the 
views of these authors, and those of Hertig and Rock and Brewer on the lacunar stage, and 
the method of implantation as shown in the very early embryos wliich these men have been 
able to recover from the human uterus. 

In the history outline and the outline of physical examination Beck omits obtaining 
a historj^ of previous transfusions and of Rh factor determination, although the latter is 
discussed briefly in the text in changes in the maternal organism, the management of preg- 
nancy, and the etiology of abortion. Any discussion of titer determinations and treatment 
based on them is not given. There is an excellent discussion of penicillin in maternal in- 
fection in the preventation of congenital syphilis. Penicillin is not, however, mentioned in 
the treatment of gonorrhea in the pregnant woman. 

In the new and excellent chapter on the relief of pain in labor practically all the 
recently proposed methods are discussed as to the advantages and disadvantages. Beck 
states that local anesthesia combined nith demerol and scopolamine is the simplest, safest, 
and the most satisfactory method for the average woman in the hands of the average prac- 
titioner. As to continuous caudal anesthesia he states, “The technique is diflScult to master, 
and the margin of safety for the mother is so narrow that the constant supervision by one 
capable of recognizing and treating the first evidences of an untoward reaction is impera- 
tive.” The same words of caution are also applied to the use of spinal anesthesia in 
obstetrics, while the dangers associated with chloroform, ethylene, and cyclopropane are 
stressed. 

One may again recommend the comprehensive diagrams of the mechanisms of labor, 
and the profuseness of the serial illustrations in the section on operative obstetrics. 

Philip P. Williams. 


Greenhill’s (1946) Tear Book of Obstetrics and Gynecologya^ appears as regularly 
as the first signs of spring. It proves a handy reference source to look up articles and 
an even more useful guide for quickly envisaging any new developments in these two sub- 
jects. The short but pungent ^editorial notes are impartial, illuminating, and to the point. 
The liberal use of illustrations adds to the value of this indispensable guide. 

R. T. Frank. 


“Obstetrical Practice, by Alfred C. Beck, M.!)., Professor of Obstetrics and 
Look Island Colleee of Medicine: Obstetrician and Gynecologist-in-Chlef, Lons 
Hospital, Brooklyn. Fourth Edition. 921 pa^es. With 1,008 Illustrations. The Williams a 
W ilkins Company, Baltimore. 1047. 

5‘Tlie 191C Tear Book of Obstetrics and GynccoloRj-. Edited by J. P. Greenhill, B.S,, 


FACS Professor of Gynecology. Cook County Graduate School of Medicine: Chairman, 
nartment of Gynecology, Cook County Hospital: Attending Obstetrician and GynecOlogW; 
ilichael Reese Hospital : Associate Staff, Chicago Lying-In Hospital ; Author of Ofllce GynecoloCT 
and Obstetrics in General Practice: Co-author of the DcLoe-Greenhlll Frlnclples and Practic- 
of Obstetrics G-IG pages. The Tear Book Publishers, Inc., Chicago. 1947. 
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In my opinion, the title “Surgery in Ohstetriep’' is- pnmewhat misleailing, ap m 
attempt ip made in dopcribing or illustrating the technical purgicnl procedure?. 

The hooh is illustrated by one of the authors, Keller. lie has devised a very pimple, 
striking technique of showing all the cavities in deep black and indicating the parietal 
walls or structures by lighter line dramng. The book is interesting to read, but offer? very 
little new to the American reader. 

B. T. Frank. 

Debiasi, who is Director of Obstetrics at the school of Udine, ha? written on the 
Anemia of Pregnancyii covering the cases observed in the clinic of Catania and PasFari. 
lie mentions that no recent Italian studies exist, the hist one dating to inoi!. This is .a 
large 400.pagc monograph, on rather poor Jiaper, which is a pity because the blood pictures 
do not show up as well as they might, although they are sufllcionth' characteristic to be 
of value. The anemias dealt with are acute posthemorrhagic, chronic hemorriingic. the 
hyperchromic, pernicious, pseud opernicioms, and macrocytic. From another aspect, there has 
heen a classificiition into symptomlcss oligoeytcmia, the cidropcnic, megaloblastic and aplaptio 
varietiep. There arc a large number of thoroughly studied cases which are described in 
extenso. d’he book .should prove of value to both gynecologists and hematologists. 

B. T. Frank, 

The ninth edition of DoLoe'.s Principles and Practice of Obstetrics’'- represents an 
extensive revision by J. P. Groenliill. Although much new material has been added, this 
edition, aided by a new 'double column format, is 300 pages shorter than the previous one. 

Among the new chapters is one on “Minor Disturbances of Pregnancy” treating the 
items wliich cause most telephone calks and much of the consultation conversations. In 
another now section the problem and diagnosis of Postmaturity and Missed Labor with death 
of the fetus are given. Groenliill advocates induction if one is sure of postmaturily or fetal 
death. D.avidsohn wrote the new chapter on Erythroblastosis Fetalis. It is an extended 
di.ecussion, but does not mention titer determinations in the mother, or prophyhictie cesarean 
or early induction to prevent fetal damage. Directions which m:iy incrcaso fetfd .salvage 
are given in a new chapter on Care of the Premature. A section is added on Circumcision, 
but the presently popular clamp method is omitted. 

In addition to these new chapters many changes have heen nuule in other sections. 
This is notably so in the discussion of anesthesia and pain relief. Grccnhill apparently jire- 
fers local infiltr.alion Avhcrc it i.s pos.siblc, often combining it with pentotlial sodium intra- 
venously, and he states he has used cyclopropane extensively and .‘•atisfactorily. f?pinal and 
caudal ancstluxsius arc not regarded favorably. 

Induction of abortion is recommended in pregntint women who hav<! had Cennan me;i«)e'; 
in (he first three months on account of the danger of congenital abnormalities. Tiiero is a 
full consideration of the m-'o of penicillin in various complicating Ic.'^inns and diseases. 

The section on obstetric endocrinologx- sums up the physiobitrj- of the glands, indica- 
tions for, and dosages of the wirious honnonc? which have 'licen found helpftd in ob.cteiric. 
luuciice. a.s well as a discussion of the various animal tests for prcgrian«'y and ehorionepithe. 
liojna. 
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time intervals in various liuman racial groups, the author concludes that environmental and 
nutritional factors may have a bearing. Prom a biological standpoint, he regards this sterile 
period as one of gradual maturation of the endocrine glands .until the effect of their secre- 
tions has finally brought the reproductive tract into full maturity — nubility. 

Philip P. Williams. 

Di Paola ivas commissioned by the Sixth Congress of the Argentine Society of 
Obstetrics and Gynecology to treat the subject of the Physiology of Adolescence.io This 
period approximately covers the twelfth to eighteenth year. The morphologj' including the 
somatic and sexual changes, the endocrine aspects and finally the methods of study and in- 
vestigation are described. There are 27 illustrations. 

B. T. Pkank. 


Eastman’s Expectant Motherhoodao has gone through fifteen reprintings since the 
appearance of the first edition. There can be little doubt that thousands of women liaye 
benefited by reading the author’s "whys and wherefores” on prenatal care and labor, and 
that busy office hours of many obstetricians have been helped by the efficient and accepted 
teachings which the book sets forth. In the new second edition is an ample discussion of 
nutrition and diet, an understanding of which by the patient will do much to help obste- 
tricians control the frequent too rapid gain in weight. Poods have been divided into seven 
groups with their values and explanations of their necessity and the proper amount. The.=e 
concise instructions are a valuable addition to the book. Cliapters on clothing and prep- 
aration for the baby are excellent. The chapter on painless childbirth is a rational exposi- 
tion of how pain in labor can be relieved and it should do much to reduce the recurring 
waves of enthusiasm, by lay publicity, for each new type of relief which may be proposed. 

There is probably no better book available to recommend to obstetric patients for neces- 
sary information in such a simple and practical form. 

Philip P. William.s. 


This charming and delightful book Modeling for Motberboodzi is addressed to all 
pregnant women, for all of them, or nearly all, are worried about their figure and appearance 
during and after the event. They need advice and guidance not only in the maintenance of 
proper and adequate diet, but how to develop their muscles for the coming labor. With 
projier prenatal care, a woman can carry out her most important function in life without 
ending up as a "bedraggled wreck.” After sound directions about choosing doctors, nurses, 
hospitals, etc., a great deal of attention is accorded to posture, to exercise, to a manner of 
living, all of wliich will contribute to make this period of life a happy rather than a mourn- 
ful one. And the text is written in an amusing fashion and gaily illustrated. It is free 
from the didactic and academic style of many of the books on "Motherhood” produced by 
doctors, although the warnings about possible troubles are not omitted. The book might 
well be in the possession of every pro.spcctive mother and also deserves the attention of 
physicians. 

Geo. W. KO.SMAK. 


*®Tema Oflcial Fl.sloloKla Dc in Adolesccncin. Relate Del Dr. Guillermo Di Paola. 
Congreso Argentine De Obstetricia Y Ginecologla, Buenos Aires, 20 A1 20 cle Octubre do 1010. 
pages. Secretaria Del Congre.so, Buenos Aires. 

“Expectant Motherhood, by Nicholson J. Eastman, M.D., Professor of Obstetrics in Johns 
Hopkins University; and Obstetrician-in-Chief to the Johns Hopkins Ho.spiml. .Second Edition, 
revised. 193 pages. "With 13 illustrations. Little. Brown and Company, Boston. 1917. 

’’Modeling for Motherhood. By Doris Hale Heinz and Katlierine Smith Boll. Illustrated 
by Doris Hale Heintz, with foreword by Frederic M. Loomis, M.D. John Wiley and Sons, Inc., 
New York. 1947. Price ?2. 
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De Morafs’ Propedcutica ObstStrica’-' appears in its sixth edition since 1024. The 
.author, who i.s very prolific, has contributed to the obstetric and gi-necologic literature since 
Iftl.o. The pre.sent edition has been brought fully up to date and will continue to serve 
a.s a good introduction to the study of obstetrics. The topics of modern hormone studies 
have been brought up to date. There is a very full description of pregnancy tests. I ven- 
ture to suggest that it would now .cufTiee to mention the Abdcrhalden pregnancy test merely 
for its hi.slorical interc.st. The cliapter on toxemias of pregnancy de.scrve.s .ejaadal mention 
becatiKC of the thorough discussion. There .i.*; innumerable mention of quoted authorities 
without a single bibliographic reference. 

R. T. Fiian'K. 

The Transactions of the Rioplata Obstetrical and Gynecological Society from the 
year contains a large number of article.-; on very divcr.=ified .subjects in both obstetrics 

and gynecology. To give an idea of its heterogeneous contents, there arc articlo-s on derma- 
tological lesions in })regnancy, a number of ])apor.s dealing with radiotherapy (in both malig- 
nant and nonmalignant conditions); .some papers on technical obstetric jtrocodure.-^ .such !is 
forccj)s, cesarean section, continuous epidural anestbesiji, and related gynecologic subjects 
such as arterial liyper(ens,ion. ?ilany gj-nocologic technical pajiers arc; includeil. From the 
standpoint of completeness of the literature, the transactions are worth considering. 

R. T. Fr.nkk. 

Even if belatedly, wc welcome (publi.sbcd iu Ih-Kl) the first book received from 
Italy since the war. Merlino’s monograph on Abruptio Placentae,'- after discussing what 
is known on the subject in detail, presents 310 easc.s treated at the Univer.dly of Naples. 
The incidence is nmhdy high, as only 7,218 pregnant women were didivered during thi.s 
period, 19M7 to 10-10, 

The world’s .statistics .«how such a tremendous variation in Te.«ul1s — maternal mortality 
hotween 0l uml 2.0 per cent, fetal mortality between 0-1 and 2.0 per cent — that wortli-whilc 
comparisons are out of the question. Of the 110 casc.e, exactly half delivered spontaneously; 
.'k'i were delivered per vaginam; 211 by abdominal section. This large and well-presented 
material de.eerve.s earoful study. The many ‘'errata*’ found iu this otherwise faultles.sly 
jiroduced monograph doubflo.ss are duo to the disturbed cnriditions in lOt.'l. 

R. T. Fii.\xk. 

Dr. Montagu in this small monograph Adolc.sccnt Sterility'*' dh'^cn.'-scs the time which 
elup.scs hotween the appearance of ilie tir.-^l menstruation and the abilily to conceive and 
carry a fetus to term. 

It is evident from this thoroughly document cd study that such a definite time interval 
does exi.et, both in the human being and the exj)crimental and domestic animals, the Iow/t mam- 
mnls, the cow, rhesu.‘< monkey, and chimpanzee. In the animal groiij) the interval dates from the 
firs! oestrus for n period tipparently specific, for each njiinml. .-Xfter .studying the difTercnt 

®rropptlPntIca Obstftrlca. By Amalito (ic Moracj-.. Profe-r.-'or C.'itc'lr/iUco dc Cllnir;t 
ntnccopjKlca da Facnldndo Kaclona! de Mc-<llcina On Unlvenddridc do Hra.pll. O.a Kdicao. 
Kevi.staj-: AturUiR.ada Pelo Aulor. Com ."ilg nAalnas c; IRS ar-avures. das oiml.'! dnas irlcromins. 
ila.cimcoe?! fidnptnd.-is c orluinal.a de B. G, l.<iureiro. 4a,"j paces. I.ivrari.a I-'rancl.'-co Alves. Illo 
dc Janeiro, Brnail. lOtC. 

^ ^‘Vt .lornrnlriH l{ioplntet\«o« de OJ)»tetrirtan j- GInrreloetn. ActAs T. Tri-iliaJ-s.’;. Montevideo, 

y Z^. dc Atarzo do 3MC. Sociednd Ginfcolocoloptca, del T.Tjwniny. -It;* ins:*-,*:. Cotnifiori 
<'r}:anir-*»iKira. Montevldoo. "Roscc.l.'* tic HlHrlo P.csiUo. Monlcvidco. Vnicuay. intC, 

'*■11 HKtarro Intrmpe«t!vo dl riaecnln Normnlrnrnle In^erta {con -to fiCUro pel t'.-do). 
•y.ntorilo Mcrltno. Ainto e Bioccntc dl cNinica O.-^lctrlca c Glnccolorica nellr! B. t'niv.-rsSta di 
Aap-.di. Pr, 'r.azioni- d-l Prof. .Salvatore- C.-ippellanl. C-'-r. ri.Tstr.". Ilorcrjl'cnz SeHier, Tc'rino. 
Italy. Rft.'t-XXl. 

’=’.\dole«.crtit .sierlUty. A sttidy lit the C-^nipar.vth'- Phyf.!a'r'rr;.- of the Infcernn-Jitr of the- 
.Vi.i'tCiTent Ofiinsit-tn in Mnmn-.nlr. nr.d Man. hy M. F. Astilcy Mont".-. an, Profe-'-sr of 

Annttiniy, IJnl'.nen'.-inn ?i1e-5ir."il Ctdie-.-e, VisUSi-iv I's-parta-.'-nt c-f H.’Jtv.’ir'; 

l.ntver.-suy. HI s. Charp' t' .s:prlnv!Vtd. Illinois. K-SC. 
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tried to simplify not complicate tlie analysis. However, tliis large, detailed study, based upon 
ample material will prove of interest to many enthusiastic therapeutists who treat their' 
patients much more empirically than does the author. 

After excluding organic lesions as surely as is possible, he subdivides the groups on a 
purely clinical basis — young virgins, young women, 40 years to the menopause, postmeno- 
pausal. The effect of therapy — estrogens, progesterones, arid male sex hormones are used 
both in diagnosis and therapy. 

R. T; Frank. 


Bishop24 has written a short, 124-page monograph in small format, on practical endo- 
crinology for the practitioner, of which 40 pages are an appendix .showing the various 
preparations of “sex hormones,” notwithstanding the fact that this book was written to 
tell the general practitioner “which hormones to use in treatment” and that the author 
appears to harbor a rather poor opinion as to the knowledge of the general practitioner. 
The book is clearly and well written. In addition to treatment, it takes up the various sjm- 
dromes, such as amenorrhea of which one cause is ascribed to pituitary “shock,” dysmenor- 
rhea, infertility, and pregnancy. The pregnancy tests are taken up in considerable detail, 
as well as hormone assays which are at least referred to. For anyone desirous to brush 
up in complete knowledge, the book might be of service. 

E. T. Frank. . 

The second edition of Grollrnan 's Essentials of Endocrinologyzo has appeared after 
an interval of six years. It has been brought fully up to date. This book contains an im- 
mense amount of fundamental information presented in a very readable and understandable 
fashion. The introduction to each gland, covering the anatomy, embryology, as well as 
physiology, is very soundly treated. The transition to the clinical facts thus being smoothed 
out, are understandable and clearly described. The division of the glands according to their 
location, that is in the cranial cavity, those of the branchiogenic origin, and those in the 
abdominal cavity, is a bit startling but nevertheless logical. 

The hypophysis is very adequately dealt with. The author says that the clinical in- 
adequacy of the anterior hypophyseal extracts must be faced and yet on page 94, he states, 
“the anterior pituitary extracts are indicated when there is evidence of hypophyseal 
cachexia,” which shows how difficult it is to resist the pressure exerted by clinicians for 
some treatment of serious conditions. He states unequivocally that the concept of antagonist 
and synergist is no longer accepted in accounting for gonadotropic action. He likewise 
doubts greatly that thyrotoxicosis is due to hyperpituitary stimulation. In fact, throughout 
the book, he is very reserved in accepting exaggerated claims. His stand on Cushing’s disease 
is that pituitary adenomas arc rarely the cause. On the other hand, some cases may he 
actually due to hypothalamic disease. The author’s “metabolic craniopathy” seems to be 
an “ominum gatherum” on a very weak foundation. Wliether the purely embryologic basis 
for describing the thyroid, parathyroid, and thymus under the grouping of “branchiogenic” 
is justified should remain an open question. 

It is hardly necessary in this second edition to take up each organ seriotim because 
he has done justice throughout and quite impartially. Some rather important conditions 
are treated in a very cursory fashion as, for instance, the three-fourth page discussion of 
dysmenorrhea and the coverage of sterility in a page and a half. There is a concluding 

-'Gj-nnccolo(rlcnl EnUocrinolocj- for tlio Prnctllloner. By P. M. P. Bishop, D.M. (Oxon.)- 
Lecturer in Applied Physiology. Guy’s Hospital Medical School; Clinical Endocrinologist. Gji> ’’’ 
Hospital; Endocrinologist to Chelsea Hospital for Women. 124 pages. Williams and WllKln.« 
Company. Baltimore. 1940. 

=Essentinls of Endocrinology. By Arthur Grollrnan. Ph.D., M.D., F.A.C.P., Profe.s.sor of 
Medicine and Chairman of the Department of Experimental Medicine, the Southwestern Medical 
College; Attending Physician and Con.sultant in Endocrinology, the Parkland Hospital, Dallim. 
Texas. Second Edition, Revised and Enlarged. 014 pages. With 132 illustnatlons. J- 
Lipplncott Co.. Philadelphia. 1947. 
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"Ovarian Tuiiior.'i" in two largo voluinos lias appeared as aji independent unit (Vol. 
VJI) of Solve ’s Encyclopedia of Endocrinology .22 The enneept of one man nndortalrine; 
ancli a gigantic task is'sornewliat disconcerting, but the author has Tnade a brave beginning. 
Tlie large voltime of •127 jiage.s containing li),000 reference.® on ovariari tumor.®, alj'ha- 
lictically arranged according to author; but readily referred to by a simple system, contaitis 
references from antiquity to recent years. It covers the literature of every counfiy :md 
every langung*’, but in its completeness does not reach the precision of an Indrs }fr.dicus, 
as I convinced myself by a rather careful perusal of its pages. Moreover, one may well 
doubt the value of including 27 reference.® to Alice {3S-}4-lS,S2) or of 1. B. Browm on 
"ovarian dropsy" :13 reforencc.s (1.S40-3S71) ; or the two full crowded columns of refer- 
ences to the "common ovarian cy.st," .some .320 in nnmber, on page 10,1 of the text. 

Tlic second volume (Ovarian Tumors) is an ingeniously arranged loose-leaf cover 
containing 2S4 ])ages of text plus 00 pttges of a "List of Periodicals" with 10 index fab.® to 
facilitate nouly reference. Tlic clo.®ely printed Iwo-columu ]>age jcnlly douldes the length 
of the text. In addition, there arc .37 full-page idates averaging froin .0 to 9 figures on each, 
many gross, more microscopic, some x-ray photographs, etc., faultlessly reproduced. The 
majority arc from the authorV large collection, though many an' from other sources to 
v.-lioin due credit is given. 

Tlic text has been planned "to .«crvc .as a guide to, and a critic.al summary of, the 
relevant literature. ..." 3'he gj-necologist and endoerinologist are the aiidicnee sought for. 
Selyc pre.senfs eight classifications of ovarian tumors from the literature (Goodall, C'oiiill, 
Schiller, Novak, Ten Teacher 's. Miller, Geisl, II. C. 3’aylor, Jr.) and tlien tlie one which 
he use.® in hi® encyelojiedia. I’liis latter i® in two columns — benign and malignant, and under 
each "potentially endocrine neoplasms" and "nonondocrine tumors." Of the potentially 
endocrine, there arc no loss than 17 categoric.®. 

The text is very .systematically arranged, covering synonyms, reviews, definition, his- 
tory, classification, pathologic anatomy, incidence, pathogenesis, clinical course, eomplica- 
tioii®, (Ihigriosi.s, jirognosis, and therajty. A very worth-while addition under eacli variety of 
tumors is a short chapter showing its occurrence in animals, as, for example, "Ovaritin 
Common Carcinomas in Animals." "Ovarian Teratoids in Animals." The avian equivalent 
of a dermoid, by the way, contain® feathers instead of hair! 

Endometriosis is included, a® it may be c.on®idere(l a neoplasm. In a pi'rsomd statistical 
aimlyi-is of 100,324 gynecologic jiatieiils, the author found that 4,00.3, or 2.b pc'r cent. ,®hrnYed 
ovarian tumors. 

This immouse accumulation of facts correlated, systematized, concentrated, and pre- 
sented under the guidance of an exceptionally gifted and industrious seienii®t is n note- 
worthy ncce.®®ion to the literature of gynecology ami endoerimilogv'. 

K. T. Fr.M.-K. 


Olaudi' l-teclcn' publishe.® a large (.371 jiage.-') mono^taIlh on Horiuoual Diagnosis and 
Hormonal Therapy in Gjiiccology.^-’. Tlie introduetion is by .Simonnet with wlunn Be'-h'-r*' 
has colhiborntcd for year® in both laboratory aioi <-linieal investigation. 

To me. the attemj't at iiinnmenible subdivision based on clinin.'i!, bioio-ay ami other 
criteria has become more and more abhorrent. Realizing the ex{re;n*» unreliabiHt v o{ wirim;- 


mnnv incalcuhible factors, both lo"al and general whi*'h cat 
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any physician who will fail to find at least several es.says Avliich will prove of absorbing 
interest to him. Moreover, the authors have kejjt their promise in presenting tiieir subject 
in a fashion understandahle to the average physician. 

Beadle of Stanford deals with “The Gene and Bioehemi.stry. “ He emphasizes the 
similarity of genes and viruses. These basic functional units can be influenced (mutation) 
and can be used as “tools in determining the course of biosynthesis. . , “ Viruses, “ by 

Stanley of the Rockefeller Institute, are submicroscopic entities which produce proliferative 
or degenerative changes in the cells they liave invaded. These crystallizable nucleoproteins 
possess an ' ‘ activity somewhat akin to that possessed by certain protein hormones ' and 
enzymes.” Gatiron of the University of Chicago, describes “Photosymthesis and the Pro- 
duction of Organic Matter on Earth which makes possible the abundance of living things 
on the earth.” The gap between the demand for and the supply of organic material is 
diminisliing hourly, just as we are cutting down our forests three times as fast as they grow. 

It is quite impossible to do justice to this book by even the briefest of reviews. If only 
I can whet the appetite of the reader sufficiently to make him take up this treat, he 'vill 
continue of his own accord. The bacterial cell (Bubos) ; the nutrition and biochemistiy 
of plants (Hoagland) ; the biological significance of vitamins (Elvehjem) ; some aspects of 
vitamin research (Folker) ; (the elucidation of their chemical constitution in ten years!); 
quantitative analysis in biochemistry (Van Slykc) (by the father of micromethods) ; hor- 
mones by Houssay ; the steroid hormones (Pincus) ; plant hormones (Thimann) ; the chem- 
ical mechanism of nervous action (Nachmansohn) ; chemotherapy (Hotchkiss) ; some bio- 
chemical problems posed by a disease of muscle (Hoagland ) ; social aspects of nutrition 
(Sebrell) are some of the subjects dealt with. The book contains a mine of information. 

R. T. Frank. 

Penicillin in Syphilis, by J. E. Moore , 20 gives the present status of the agent and 
its clinical use. The sudden advent of penicillin in w'artime brought about an organized 
investigation into its use in the i)roblcm of early' syphilis in the armed forces. The result 
of its continued use in peacetime by' a number of cooperating clinics has made available 
methods and results which are used basically in the text. The pharmacology of the agent, 
Chapter two, is a detailed account of the various techniques and potencies which have been 
employed, the natuye of the effect on lesions of the various .systems, and a discu.ssion of the 
different species now produced. 

Continuing chapters set forth with clarity' the mechanism of action of penicillin, the 
manner in which its use for such infections as gonorrhea may mask the diagnosis of syplulis, 
and its employment in early, latent, and systemic lesions. Tlie newness of tlie tlierapy and 
its apparently uncertain results in certain lc.sions have led to a note of caution in several 
places, as well as an emphasis on the responsibility of the physician who adopts this therapy 
to carefully follow' up and repeatedly observe his patients after penicillin treatment. 

The use of penicillin in treatment of the syphilitic pregnant woman forms an extended 
chapter. Among 7G women with manifest early .syphilis so treated, only one infant developed 
congenital syphilis. In discussing this case, Moore suggests that a larger dose should have 
been given over a longer period, or that the patient should have been retreated becau.se 
of lack of serologic response. Tlie total dosage employed in the pregnant syphilitics has 
varied from 1.2 to 4.8 million units, in a period of eight to fifteen days. The statement 
appears that penicillin treatment on any' stage of pregnancy is effective in preventing con- 
genital syphilis, and again, that a negative serologic test in the mother at the time of de- 
livery' is not essential to the birth of a healthy infant. Abortions, reaction phenomena, actual 
and threatened, among the penicillin-treated syphilitic women do not equal the normally ex- 
pected incidence of spontaneous abortions in non.syphilitics. If a mother is apparently 

»PcnicIllln In Syphilis, by Joseph Earle Moore, M.D.. A-s.^ocIate Profcs.sor of Medicine and 
Adjunct Professor of Public Health Administration, The John.s Hopkins Unlvenslty; Physlclan- 
in-charye Syphilis Division of the Medic,-il Clinic and Vl.'-itimr Physician, The Johns HopWn» 
Hospltol; Chairman, Syphilis Study Section, National Institute of Health. United Statca r’uWic 
Health Service; Chairman, Subcommittee on Venereal DIsoaKc, National Kesearch Council. -JO 
pages. Charles C Thoma.s, Springneld, IlllnoiB. 1010. 
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chapter on the hormones derive'] from nonendocrine orfjnns, covering tliose "f tiio gnstro- 
infestiiml tract and the still sujiposititious cardiac, liver, renal, etc., ones. 

The value of the chapter bibliograjihies is somewhat dimini.uhe.d by the author'." fond- 
ne.ss for singling out reviews and limiting his quotations rather strictly to all literature pub- 
lished during the last ten years. On the whole, this is a very satisfactory ami sound presen- 
tation of the sub,iect. showing that endocrinology is beginning to reach a more stable status. 

15. T. Pr.AN-K. 


^Vallct 2 G has spent four years in de Ge.nncs’ clinic iti gathering evidence of hyper- 
eslrogonio secretion as well as of hyperluteinization. This elaborate monograph, which quotes 
1,220 works from the world’s literature, is based largely on endometrial histologic lindings 
(biopsies). 

The chemistry, physiologic eftects, metabolism, etc., of estrogens is taken up in detail, 
as is the uterine and vaginal cj'clc, the role of the hypoxihysis, the interrelation of the 
glands. 'J'he blood and urine hormone assays are described in detail, but evidently were not 
employed in this research, which is mainly based on uterine biopsies obtained by the Xovnk 
ajiparatus. Based on lhc.“e critcriti, a very detailed .synij>tomatology, -which embraces all the 
known functional deviations as Avell as organic lesions such as fibroids and cancer, are 
viewed from this very onesided and artificial aspect. 

It. T. Fiiank. 


Ill a more than .'100 jiage monograph. Dr. Jules Samuels describes the Hormone 
Maintenance of the Fctus .27 This same endocrinologist, in IfiJS, published u pregnancy 
test by means of spcctroscojiic examination of the blood, a test which was never regardcl 
seriously by other investigators. I confess Ihul I was unable to read this book with either 
care or interest, in spite of the fad that it has fil-l references In the literature and covers 
pregnancy not only in the human being, but also in the mare, monkey, cow, rat, jug, and other 
mammals; likewise jircgnancy reactions in human beings and animals. Tlii." monograjili is siiji- 
po-^cd to be a jiart of an as yet uneomjdeted five volume endocrinology wliicli deals esiiccially 
with the dysfunction of the hypophysis, its diagnosis and therajiy. The author considers the 
gonadolrojiic, factor a cell activator ami in cell division, an accelerator. The thyrotropic 
factor is an activator of the multiplication rate. He has made studies of the jirepitnitary 
and placenta in various animals. Fortunately, there is a sniiiinary at the end of the book 
in four dilTeront languages. To read even the English ."tnnmary, which cover.s lt> j'ages, 
proves an arduous task and has in no way clarified my eoncepts of this rather involved ques- 
tion. Whether it will jtrove of any use to sj>ee,ial investigators on the subject, 1 must b-ave 
to their own .indgnient. 

K. T. Fr.ANK. 


Miscellaneous 

Currents in Biochemical Ilcscarcli,^' edited by David E. Green, in ;i most unusiml 
ami intriguing bot.ik. I'nder one cover, thirty-one well-known investigators have dcscribci} 
“in as simjfie latsguage as j>ossiblc" tlnr imjroriunt developments in their own field. Tim 
s.'oj>e is immense, covering plmrniacohigy, ,-heinoth>‘rai<y, public, healtb, gi-nctic", yeioio^yn'ln-si.-, 
JinJ ngricullure, viewed from the tuganic analytical ami jihysical chemistry tingle'. I do 
not say that every reader will study each artich* with r-'inat care, but I canm>; conceive of 


j-nerfotlU-utlnle. faitile Clliitiitir-, et TlK'ranr-iilIou*-, J'-tr ’itax 

AVrdlct I'rrfncc 1., l>c G'-nm *=. a.'>! j>:tacs. el Ga*. t'arif iVIi -t. K'Se. 

wpir llt>rnion\cr"«'rciinc »tc*- I’ortti*. vers Jtr. Jutes v.-itr.ueri. CtiSrurc Fram nar st. Frerinl 
At’Kt fUr cr.Jefjcno nti'lehriiiotla-ftst-ic. r.-'o jr!};*-". *C. .T. tiriii, 11*57. 
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insulin in diabetes, the book offers a full and clear discussion of recent research and clinical 
experience. 

The value of prophylactic postoperative treatment was demonstrated in a series of 
gjTieeologic cases at Stockholm. The material selected was known to give a high frequency 
of thrombosis. In 140 cases the dosage, 50 + 50 -I- JOO mg. daily- as recommended by 
Crafoord, was given. Tliere was one thrombo.sis. In approximately 100 other ca.ses in the 
series the dosage was 50 -b 50 + 50 mg. Two patients had thrombosis, both had .sepsis, and 
one died of sepsis. In the maternity at Lund a serious uterine hemorrhage in an early 
postpartum treatment series caused the drug to be withheld until from twelve to twenty-four 
hours after delivery. In a series of cases, 50 -b 50 -f 100 mg. dosage, there were two ca.se.s 
of late thrombosis, nineteenth day post partum. The author regards a routine and suf- 
ficiently prolonged therapy with heparin as giving almost complete protection against thrombo- 
embolic complications after surgical operations and childbirth. The author feels the use 
of dicoumarol, which is fully discussed, has a markedly specific therapeutic effect in throm- 
bosis. Surgery' of thrombosis, therapeutic ligation, early ambulation, and many other aspects 
of the problem are discussed in this valuable book. 

Philip F. Williams. 

Chronic Disease and Psychological Invalidism, 32 A Psychosomatic Study, has been 
written by' Jurgen Euesch, w'ith a collaborating staff, and appears from the Division of 
P-sychiatiy, University of California Medical School and the Langley Porter Clinic, San 
Francisco. The monograph deals particularly with the psychologic system, economic and 
cultural determinants during eonvale.sccncc, and their influence upon speed and degree of 
recovery. Since neither psychological, anatomic, and pathologic factors are entirely useful 
in determining a complete state of recovery, the autlior group have u.sed a psychosomatic 
approach in a group of 187 cases of delayed recovery. 

These cases have been identified according to the general characteristics of the popula- 
tion, various indices of adjustment, life habits, and tlie histories of social relationships and 
measurement of their personalities and intelligence, in which the Minnesota “Multiphasic 
Personality Inventory” was found most suitable. There are sections on medical aspects, 
psychosomatic relations, situational conflicts, and character problems. In these discussions 
there is much to interest the gynecologist in regard to tlic “operation hungry” patient, mul- 
tiple castration, frigidity', abortion, and loss of menstruation. The authors note the simul- 
taneous occurrence of psychological problems and of disease in 73 per cent of their delayed 
recovery cases. Again, of interest to the gy’necologist is the study of the psychologic conflicts 
present in many of their patients in the nature of forced separation, divorce, childbirth, 
and w'idowhood. Such changes in the intimate human environment at the onset of the 
disease in which recovery did not occur happened in 45 per cent of the cases. The chapter 
on psychological problems in general medicine merits reading by all physicians. The situa- 
tion of the “perpetually' referred” patient is analy-zed. 

The authors have discussed the prognosi.s in the delayed recovery' type of case, and 
note how some may be selected for therapy. "Wliile individual therapy is regarded as of 
advantage to most such patients, it is felt that many' of these individuals after short pri- 
mary individual tlierapy could be more advantageously treated as a group. The intricate 
psychological background of many gynecologic problems, as Deutsch has pointed out, neces.^i- 
tates as thorough consideration and therapy as the surgical treatment which may seem to 
be indicated. Probably in many of the.se individuals a consultation with a psychiatrist may 
benefit the patient as effectively as surgery. 

Philip F. William.s. 

==Chrontc Disease -nml I’.sycIioIoKieal Invalidism, A I'syeliosomatie Study. By .lurgcn 
Rue.sch. M.D., in collaboration with Robert E. Harris, Ph.D., Carole Chrl.stlan.sen, JI.A.. Su.sanne 
H Heller, B.A., Martin B. Ix>eb. B.A., Sally Dewees, M.S., Anncinarie Jacob.son. M.D., witli a 
foreword bv Karl JI. Bowman, AI.D., from the Division of Psychiatry, University of Califonna 
Medical School and the Langley Porter Clinic, San Francisco. 101 pages, published with tny 
Sponsorship of The American Society for Research in Psychosomatic Problems. New York, Huu. 
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curcil of lier own infection in her first pre?:n:incy slie should, accnrdiii}; to Moore, be re- 
treated in cacli subsetjuont j>regnancy. The results of penieillin in jiregnnncy infections 
have comijarcd very favorably -with the results by urscnicals and the heavy metals. The 
abandonment of these latter therapie.s is recommended. \ standard follow-up of infant and 
mother is sugge.sled. - 

There is a .“hort concluding chuxiter on streptomycin. On the basis of recorded observa- 
tions, Moore states that Rtroptomycin is unlikely to ])rovo clinicnlly useful in syphilis. Tiie 
first half of tlii.s book is basio, and should be read by all who treat syphili.s witli penicillin. 
The last jiart of the book is a splendid expo.sition of ]»re.«ent-day theraj)y with this antibiotic, 

Bnn-n* E. Wir.Lt.vM.s. 


In this account of Radical Surgery in Advanced Abdominal Canccr-te Dr. Brunschwig 
details the operative tcclmiquo of many of the 100 such c:ises which form the subject of 
his report. The radical attack upon this seemingly hopeless and ajqiarently inoperable group 
in an effort to afford them a ccrttiin degree of palliation i)roduced a tnily amazing sjilvagc of 
19 patients who survived the massive resections from two to ten years. It would appear from 
the favorable results obtained in many of flicso cases, Chapter Three, that loo great considera- 
tion for medical contraindications should not prevent exploratory laparotomy for advanced 
abdominal cancer. The cluii)tcr on preparation of such cases for operation brings out the 
fullest application of the advances of recent research on shock, anesthesia, biochemist rj*, nu- 
trition, and chemotherapy. As described in the ebajUer on siij»porlivc treatment, one can 
agree that the fullest use of such measures must modify ilio previous concepts of operability. 
The sections of the nutritive state in relation to protein metabolism and on parenteral nitrog- 
enous nutrition discuss fully the expanding use and cflicicncy of such methods of nutrition. 

The various, and usually multiple, operations for cancer arising in the stomach, .«m:ill 
intestine, colon, pancreas, liver, and bile ducts, as well as a discussion of the treatment of 
injurie.s to vessels and operations on the spleen and adrenal glands, form the subject matter 
of fourteen chapters. 

Probably the readers of this .louuN'.M. nmy be more inlero.steil in the author's remaibs 
on the treatment of intra-ahdominal extension of gynecologic cancer, tlmti some of the pre- 
ceding topics. Certaiidy a reading of these case reports makes one feel that such extensive 
resections often may be of value in the ease reg:»rded !is hopeless. In a discussion of the 
complicafions following irradiation therapy, obstruction of the intestines or railiation ulcers, 
the atiUior points out, that many suck casc.s shotild not at once be regarded a.s recurrent 
care.inoiua. Tlie ovidimee of 30 per cent palliation and 39 jicr cent j)rolonged survival indi- 
elites tlu? need for a more radiciil attitude toward udvaueed abdominal ernicer liy thoM* 
<)u:ilified to attempt such surgery. 

Phiui* F. Wjt.I,I.\M.S. 


Thi.s monograph Heparin in the Treatment of Throrabo.sis by .T. l-kilc .Tor^ios.si who 
has dotie oulstandiug loscareh on the subject, iine-ents :i detailed tit-count of the chemistry 
!iud j'hysiology of liejiarin. tind the accumulated exjH'-rience with this tigeat in lla? sietituic!!' 
of tlirombosis. There tire td-so e.xt ended sections on the nature and use of dicouttmrol, ;ts 
well a.». :i dis.ats'-ioii of the pathogenesis of thrombosis and its social U'-pt-et-'. LeurmtinlJi, 
ill this foreword, iti renuirksng on the prevalence of tlirombo-embiilic cofjdisifj.is in jicacc- 
tin.e ill all cuuntries. states that in .Swe-.ien it is a j'articularly formidable jirohlem. To tlir-x-e 
iateresteil in any aspect of this anticongukint, now iegar<!'‘d as sj-t'cifi.- jp. tisro.>nl.io--.is a- 


Sorcery lo .Xttvnnrcit .Mitlorolnnl C’nneer. l>y xan-icr ’t.D., 

I’rt'ft or of sairui ry. r'liivi-r.-iiiy of Cliic-’i'.-'". Xls joikc?. "With Jl*- l!l’i-ti.'itSop». Th- Unt-.-cr - Jty 
■ f ClitcaiTo I’re-'s. i.'iii* ace, IlUaots. JP5T, 

•'Iteiiarin In ttic Treatment of Throrntto*!*.. An At-eo’.!!)', of Jt*- Fisf nit-trj'. PP./.-a-a-ry, ta-.-l 
At'al!c-,ti,-;i) Ui Jt,- Sirin*’, i)y .t. ttrit: M.r>., fi*-;s*!>-r in i'j.icSe-tiiistry. T!;e in- 


-tStute. Stie-khotv.i. Sw< ilcr.. '.vlsii a liy .T. ft, I> rinnciiSii. 

Pn'!c*-sar of S^on'-'i’y. fniv* rrity ,-.f K-iinle.irySi. is-vrel St-tuica. g-'A i- 
t'aivi r-lty j’le.*-"., t.*.>ade;i. J»’< o Vork. Toronto. 
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The tr. S, Pharmacopeia. The thirteenth edition of this monumental work has re- 
cently been issued by the authority of the IT. S. Pharmacopeial Convention and is official 
from April 1, 1947.30 First published in 1820, the history of its further progress con- 
stitutes an important chapter in American medical annals. Tlie Pharmacopeia is a thera- 
peutic guide to the profession, it presents a review of the progress in medicine and surgery 
progress from a critical and unbiased evaluation emanating from authoritative sources, and 
the preparations listed are prepared in accordance with accepted oflicial standards of quality, 
purity, and strength. Tlie inclusion of the various glandular products, vitamins, antibiotics, 
.sulfa drugs, etc., constitutes valuable information for the gynecologist and obstetrician. 

Geo. W. Ko.smak. 

The continued and expanding teaching of sex education in schools and other in- 
stitutions where young people are brought together necessitates an educational service 
for those who must do the teaching. This small volume, “Sex Education, A Guide for 
Parents, Teachers, and Touth Leaders,” by Cyril Bibbysr gives ample material for those 
to whom such education is entrusted. Tlie author discusses in early chapters the responsi- 
bility of such teaching, the receptive age, the amount and nature of the instruction in rela- 
tion to the questions of childhood, and the growing interest in domestic biology in the 
school child. . The psychology of adolescence and the teaching of normal reproductive biology 
to high school and college students are de.scribed. 

For those in whose hands such instruction is placed, parents, teachers, physicians, nurses;, 
there is much of practical value in the six appendices as to education methods from tlie 
toddler, asking wfiere the new baby came from, to the young man and woman wlio seek 
information on marriage hygiene and family planning. 

PniLIJ’ F. WlI-IAAMS, 


*^TJie I'hnrmncopoln of the U. 8. of Amorlctt. Thirteenth Edition. IncludInK supplements 
when Is.sucd. Easton, Penn.sylvania, Mack Printing Company, 1017. 

’;.Sox Education: A Guide for J’arenlH, Teaclicrs and Voiilli Eeaderw. By Cyril BiWiy. 
M.A., M.Sc., F.B.S., Education Oflicer to the Central Council for Health Education. 311 patres. 
Emer.son Book.s, Inc., New York. 1910. 
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Dr. Sj)ie« <]etaiB’ lii.« Experiences With Folic Acid-" in ilie ircaiineni of itiunnins. H»' 
line found that the anemias Avhich respond are the inaeroeylie diseases — pernioious anemia of 
Addison’s; sprue, both tropical and nontropiral; and the nutritional inaerocytie anemias 
includinp those of pireenaney and pellagra. Just how he got parliculurly interested in the 
triad of folic ucid is somewhat involved and unclear. ITe .states that in some liver extract-, 
folic acid was discarded early in the prepttration and v-et tln^so o.xtracts were active. Never- 
theless Spies tried the folic acid. In order to have an ample material, patients in f’iiieiunnli. 
in the Kutrition Clinic of Birmingham, Alahnnia, in hospital from Havana, and in the In- 
stitute for Tropical Diseases of I’uerto Rico were treated. 

A vdry detailed account of the history tahing and the minute and extensive jdiy.'^ical 
examination is given, including jiarticularly neurological and Mood tests. One of the main 
differences between the Addisonian pernicious anemia and nutritional macrocytic anemia is 
that in the latter there is present free gastric hydrochloric acid. Tlie author states that tlie 
results obtained with synllietic folic acid are almost incredible. Two hundred eighteen 
cases were studied. The loucopenias due to arsenic,, sulfa, and nniinojiyriiie do not respond 
to this form of therapy. Tliere appears to be little doubt timi the active substance in liver 
extract is not folic acid but a much more powerful factor, as yet not purified. The therapy 
consists not only in the usual methods of ie.st, adequate nutrition, but in addition sonn.' 20 
mg. of folic ucid per day. The monograph is very detailed in it.s diagnostic and thernjmulic 
description and ]irovos verj' interesting and worth-while reading. 

R. T. T'i:.\.s-k. 

Minder has written a Textbook of Urology-"'* while stranded in Ziirich by Uie war. 
He had ]»reviously fmiclioiicd as xirofessor of urology and director of tlio Urological Univer- 
sity Clinic in Budapest. The hook is written in the form of 2') lectures de.«igned particularly 
for students and practitioners. It does not make an appeal to the s])Cciali!5t, Lihe similar 
hooks from tlio .same ))ul)li.«liing firm, it is golfon out faultlc.-sly. It lias .“ide indice.s to 
make reference ea.sy. For a book of its kind, the nniiibcr of illustrations is distinctly .sparse 
{(i2) and many of llicm diagrainnuitically simjilified. This is a very thorough, complete niid 
iifi-to-date ])resentation, which, however, has little to offer to tlie .Vim.'rican student who has 
so many textbooks at bis disposal. 

R. 'r. Fr.AS-K. 


The standard Atlas of Human Anatomy-'- originally jmhlished by Car! Toldt and 
adapted by M. Eden Paul whic.li lirst appeared in H>19 and which in it-- first ami i-c-coiid 
editions has been republislied nine times, is now again available in it,'-- tenth incarnation. 

It almost is tautologous to dc.ccribe this well-known textbofik consisting mainly of soim- 
t,-a00 clearly drawn unaioinic.al fipircs, many in two or more c')lor,«. v.ith eaptions under- 
neath each figure. A vast amount of additional information is canttiim'd in ilu; many jinge 
footnole.s in small print, us well as in the three appendices in Vol. If in numljer), 

English, Americati and International terminology tijip-ear.'s in each fgure. If is good to 
have thi.s old and tnmty coniicillor again available. 

R. T. 


VVliIi J'ollc By Tom I>. M.P.. As.-ociatc Prores^f.r of imv 

ttnlvi'ivity of tAncinnntl of Mi- llctm*; Director of the N'utritlrin CUntc, HtHm-in H-i'-i tmt. 

I’-inninnliam. Alnhamn. no nmo-s. Tii'’ Tear Pool: riiljltsher.'--. Jae.. CSilc.aco. JhlT. 

Her frotfislc von Prr-f. Dr. Mo J. J. M'.m'.'.r, chem. OoitriarS'i- fiir Wri'sC'-ri'' 
un-1 nire'ntnr drr tjroloir. thitv'-.r.'^ilj'.'.r-Ktian: RiS'int'-'t car Z--lt Srcci-otf-.rr.t ih r t'li-C' i-;.- }•> 
'/.Ur;ci!. r.tS le-vr.-r. Han--' Hu!-<-r. i'era. .sx-,-i!r.--rlarel. Iht'l. 

”e\n «r Jttimrin Aniit'nri.v. f'or Stu t-'nt-" and Pi-.y-'! •ien-'. Py C tI To* It. 7-T.ih. 

.aci-t- l b-.’ Pr.'.fi or .VtoU; S'r.lt.a itoi i. At.D. Adnat'-d to -fr.ritit-. r !;.-] ri r.'-on on 3 
ttmsat Terrr.’,!i.>l--y.v by M. -M- n r.o-i:, .M.D., r.rux., .'.Mt.*,'...-.. Vetm;'' r, U- 

t!o}, ex .5it-iSr:S:r.r isions «'>f 1 tm-.-.-ia Ho m O.'tfOiru'.c, -I'';";''. ff'. .ir- -■ 

J_t-i C-to, jj;..; ir.'’ox t--> lb*' tv.-o t'*-,.;-'-- f. VrOa-ro- H. — 's'e -.-,-' 5 y,-’;.;,.,,. 

ft-'-tlor;". on 5t't ircV-m-V-.-y. .Xn-r-'-tcic-vy, Ne-jrr-lory, frre-.r,- 'f tl <■ m 
05s to r.it!; .Xpr-' na-; (br.err-,t ta-.ax to tts'- SWm -.'oh!!!', «•>, t'.-j i-.-r,'.-. T.i.' 

rdStsn ‘.'orr-n ny, Tcrt:. tOtt. 
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a trace of muscle adenylic acid in n/10 sulfuric acid. The final pH was 7.3. The mixture 
was incubated at 37° C. for one hour and then examined for Po. Control tests were run on 
enzyme-blank and substrate-blank reaction mixtures. 

Purified extract of a secretory endometrium, taken from a myoma patient in the twenty- 
second day of the cycle, failed to mediate hydrolysis of glycerophosphate, but liberated 0.14 
mg. Po from Cori ester in the conditions described. It may be concluded, therefore, that the 
extract contained some phosphorylase. A second examined secretory endometrium specimen 
behaved similarly. 

On the other hand, extracts from two proliferative endometrium specimens failed to 
libeiate Po from Cori ester in the test conditions which have been described, and w'ere there- 
fore entirely lacking in any phosphorylase activity. 

2. Phosphorolysis of glycogen hy homogenates of endometrium . — Specimens of human 
endometrium were tested for phosphorolysis activity on glycogen as follow's: the cooled tissue 
material, at arrival in the laboratory within roughly fifteen minutes from the time of curetting, 
was rinsed once with saline solution to remove adhering blood, blotted with filter paper to 
remove excess saline, and minced in a chilled dish. Two hundred milligrams of mince was 
added to 1.0 ml. of a phosphate Ringer mixture in which 1 or 5 per cent glycogen and m/40 
sodium fluoride were included. The phosphate Ringer had the following composition: 4 ml. 
potassium chloride, 1.15 per cent; 1 ml. magnesium sulfate, 0.8 per cent; 100 ml. sodium 
chloride, 0.9 per cent; 60 ml. m/10 phosphate bulTer of pH 7.4. Fluoride was included in 
the mixture to ensure that masking of phosphorolysis by secondary reactions of dephosphoryla- 
tion would not occur. The suspension was shaken at 37° C. for two hours. Reaction was 
stopped with 0.5 ml. of 20 per cent trichloracetic acid. After addition of 5.0 ml. water, the 
suspension was filtered. Po was determined promptly in an aliquot of the filtrate. The amount 
of Po present at the beginning of the incubation period was determined in parallel control 
tests. The found decrease in Po was e.xpressed in per cent of Po added at the outset. 

Demonstration of phosphorolysis activity by this method proved to be dependent on the 
use of a sufficient excess of glycogen in the test mixture. When the glycogen level was low 
(1 per cent), several tested secretory specimens failed to mediate a measurable decrease of 
the phosphate level. liTien, however, the glycogen content of the test mixtures was increased 
to 5 per cent, homogenates prepared from the secretory type specimens caused uniformly, as 
may be seen in Table I, a definite decrease of inorganic pho.sphate (- A P„ = 11 - 18%)- 
All tested proliferative type (six intermenstrual and three ano^mlatory cycle premenstrual) 
specimens, on the other hand, showed lower or even insignificant phosphorolysis activity in the 
same conditions (- A P, = 0 - 9%). 

The data which have been set forth indicate first that progestational human endometrium 
contains phosphorylase, and, second, that the pho.sphorolysis activity of endometrium as meas- 
ured in a homogenate of the tissue rises markedly as the endometrium progresses from pro- 
liferation to secretion. It may be recalled that Hughes’’ has demonstrated the presence in 
human endometrium of an amylase system and has shown that this .system, too, increases in 
activity during progestational growth. 

The enzyme systems of endometrium which act on glycogen — phosphorylase and amylase 
— therefore vary cyclically in their activity in parallel to the glycogen content of the tissue. 
It is tempting to speculate on a casual relation between them. In this connection a sequence 
of the following form deserves consideration: phosphorylase — > glycogen -> amylase. The 
increase in phosphorylase activity during progestation is a self-evident cause of the increase 
in glycogen during this phase of the cycle. Of the increase of amylase activity during pro- 
gestation, it can be supposed that it is in the nature of an adaptive or compensatory rc.sponse 
to the glycogen rise. 

The two difTcrent glycogen-oriented enzjTne .systems of endometrium do not duplicate 
-the same function, but are mutually complementary. Phosphorylase in the endometrium is a 
svnthesizing instrument. By its means the endometrium fixes diffusible sugar and retains it 
in the form of a nondifiusible and hence storable rc.serve stuff (glycogen). On the otlicr 
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Phosphorylase Activity in Human Endometrium 

To the Editor: 

It is now well knowni that production of glycogen in the major glycogen depots (muscle, 
liver) is mediated by an enzyme phosphorylase which catalyzes a reversible equilibrium of the 
following general form: 

-phosphate 

glucose-l-phosphate > polysaccharide 

(Cori ester) < (glycogen or starcli) 

+phosphate 

Direct evidence has not hitherto been adduced, however, for the operation of this system in an 
important glycogen depot tissue of the female reproductive tract, the secretorj' uterine mucosa. 

• Abundant stores of glycogen are deposited in the gland - cells of primate endometrium 
(human, macaque) during the progestational (secretory) phase of a normal menstrual cycle. 
It is found, however, that in a condition ‘ ‘ glycopenia uteri, ’ ’ which is associated with sterility, 
the endometrium, although anatomically of the progestational type, is poor in glycogen as 
compared to the normal.2. 3 The possibility arises that glycogen of secretory endometrium is 
designed to play a specific role in the maintenance of the life of the fertilized ovum. In view 
of this conjecture, and in consideration of the diagnostic importance of glycogen in the ex- 
amination of the causes of infertility, information concerning the enzjTne basis of glycogen 
production in human endometrium was felt to be desirable. 

The specimens of endometrium were taken by curetting from 20- to 40-ycar-old women 
with diagnosis of uterine myoma or complaint of infertility, and who had reported normal 
menstrual cycles. The tissue was obtained in the operating room and sent to the laboratory 
in a dish over ice. A small sample was set aside for histologic analysis, and the remainder 
was used for the enzyme tests. The interval from curetting until analysis of enzyme activity 
was about fifteen minutes. 

Phosphorylase activity was ascertained according to methods which have been described 
in connection with a survey of phosphorylase in rat tissues by Shapiro and Wertheimer.'* 
Phosphate was determined according to Sumner^ wnth a Pulfrich photometer set at filter SCI. 

In the presence of a strong amylase activity, the conversion of Cori ester into glycogen 
by an extract cannot be expected to lead to an actual accumulation of glycogen in the solution. 
Phosphorylase activity in such a case should nevertheless leave its mark in terms of: (a) a 
liberation of inorganic phosphate (Po) in a medium containing Cori ester; (b) a decrease of 
inorganic phosphate (Po) by interaction ■with glycogen in mixtures which contain a sufficient 
excess of the latter. A method based on (a) was employed to investigate the phosphorylase 
activity of endometrium in a group of four cases. A method based on (h) was employed in 
a series comprising a total of 16 cases. 

1, Effect of extract of endometrium on Cori ester . — These experiments included tests on 
two secretory and two proliferative specimens. The technique was as follows: The fresh tis- 
sue was minced and extracted for tliirty minutes in the cold 'with an equal weight of water. 
The filtrate was purified by adsorption on alumina gel and elution in a solution of glycero- 
phosphate according to the procedure of Shapiro and Wertheimer.^ A test mixture was made 
of 1 .ml. purified extract (volume of eluatc equivalent to 1 Gm. fresh tissue) and 0.5 ml. of a 
substrate mixture in which was containued 3 per cent Cori ester, 1.5 per cent glycogen, and 
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American Congress on Obstetrics and Cynecology 

Three panel-type morning sessions on the following subjects have been arranged: 

1. Anesthesia and Analgesia, Tuesday, September 9, Dr. Nicholas J. Eastman, Chair- 
man, with the cooperation of Dr. J. P. GreenhiH, Chicago; Dr, John Adriani, New Orleans; 
Dr. Stuart Cullen, Iowa City; and Dr. Arthur Baptisti, Hagerstown. 

2. Cancer, Wednesday, September 10, Dr. Eobert A, Kimbrough, Philadelphia, Chair- 
man, with the cooperation of Dr. John Randall, Iowa City; Dr. Charles L. Martin, Dallas; 
Dr. Joe V. Meigs, Boston; and Dr. Herbert Schmitz, Chicago. 

.3. Cesarean Section on Thursday, September 11, Dr. Edward Schumann, Philadelphia, 
Chairman, with the cooperation of Dr. Edward G. Waters, Jersey City; Dr, Edward Davis, 
Chicago; Dr. E. D. Plass, Iowa City; and Dr. William Benbow Thompson, Hollywood. 

The afternoon meetings of the Medical Section of the Congress will consider the 
Psychosomatic Aspects of Pregnancy on Tuesday; Pregnancy Complicated by Heart Disease, 
Diabetes, and Tuberculosis on Wednesday; and Recent Advances in Endocrinology on 
Thursday. 

Round table discussions from 4:00 to 5:00 p.m. daily will consider such topics as abor- 
tions, asphyxia, fibroids, prolonged labor, infertility, early ambulation, uterine bleeding, nu- 
trition in pregnancy, endometriosis, the Rh factor, erythroblastosis, geriatric gynecology, and 
other pathologic conditions relating to obstetrics and gynecology. 

Concurrent round table sessions w'ill be held for nurses, hospital administrators, and 
public health workers. ■ * 

A scientific and educational exhibit under the direction of Dr. J. P. Pratt of Detroit 
and a comprehensive motion picture program under the guidance of Dr. John Parks of 
Wasliington are in process of development. Those wishing to make applications for space 
in these exhibits, especially for time on the cinema program, are urged to make early 
application. Necessary blanks may be obtained from the office of the Congress, 24 West 
Ohio Street, Chicago 10, Hlinois. Better hurry! 

On Friday, the last day of the Congress, the entire morning will be given over to the 
program of the National Federation of Obstetric-Gjuiccologic Societies, Dr. .Tames S- 
Taylor of Altoona is arranging this session. 
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Table I. Piiosphorolysis of Glycogen by' Endometriuji Taicen in Different Stages 

OF THE Menstrual Cycle 


case 

D.IY IN CYCLE 

complaint 

FOUND decrease OF 
INORGANIC phosphate 
IN PER CENT OP 

INITIAL VALUE 


I. Secretory Premenstrual Specimens 


1 

IS 

klyoma 

12 

2 

21 

— 

IS 

<> 

O 

24 

— 

11 

4 

25 

— 

15 

5 

27 

Sterility 

14 

6 

27 

.. Sterilitv 

14 

7 

27 

Sterility 

16 


II. Proliferative Intermenstrual Specimens 


S 

S 

Mj'oma 

9 

9 

9 

Myoma 

2 

10 

11 

klyoma 

5 

11 

11 

Sterility 

0 

12 

12 

Myoma 

1 

13 

16 

Myoma 

1 

III. Proliferative Premenstrual (anovulatory cycle) Specimens 

14 

24 

Sterility 

4 

15 

25 

Sterility 

9 

16 

28 

SI erility 

5 


hand, amylase can only serve in an opposile capacity. By means of amylase the tissue is able 
to mobilize its glycogen reserve and convert it into sugars (maltose, glucose) n-hich can ditfuse 
through the membrane of the cell. Amylase is thus important in endometrium probably be- 
cause it enables tliis tissue to put its accumulated depot of carbohydrate at tlie disposal of 
the invading ovum. 

The following summary may be presented : 

1. Human endoiftetrium contains phosphorylase. 

2. A marked rise in the phosphorylase activity of endometrium accompanies progestation. 
This rise accounts for the dei)osition of glycogen in endometrium during its progestational 
phase. 

3. A division of physiologic function between the two glycogen-oriented enzjune sys- 
tems — ^phosphorylase and amylase — of endometrium, and a possible mutual connection between 
them in their increase during piogestation are discussed. 

Bernhard Zondek, M.D. 
SiiLOMO Hestrin, Ph.D. 

Gynecological-Obstetrical Dept. 

Bothsciiild-Hadassah University Hospital 
Hormone Research Baboratory, Hebrew University 
Jerusalem, Palestine 
Pebruary 16, 1947. 
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St. Louis G-yuecological Society. (1924) President, Otto Krebs. Secretary, John E. Hohhs, 
630 S. Kingshighway, St. Louis, Mo. Meetings second Thursday, October, December, 
February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Regular 
meetings held second Friday in month from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F. Bunkley. 
Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, Clarence E. Toshach. Secretary, John 
P. Ottaway, 1551 Woodward Ave., Detroit, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Edward C.. Hughes. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gjmecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecolo^cal Society. (1941) President, Carl M. Helwig. Secretary, Roger E. 
Stewart, Stimson Bldg., Seattle, Wash. . Meetings held on third Wednesday of each 
month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. Mechler, 1612 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, J. M. Freeman. Sec- 
retary-Treasurer, Lionel T. Servis' 425 East Wisconsin Ave., Milwaukee. Meetings held 
in May and October. 

San Diego Gynecological Society. (1937) President, R. C. Hall. <Secreto7'i/, D. Dalton Deeds, 
2001 Fourth Ave., San Diego, Calif. Meetings held on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E. Leigh, 
Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, S. E. Oglesby. _ Secre- 
tary, L. L. Shamburger, 628 State Office Bldg., Richmond 19, Va. Next meeting not 
announced. 

Columbus Obstetrical and Gynecological Society. (1944) President, Wynne M. Silbernagel. 
Secretary, Zeph J. R. Hollenbeck, 9 Buttles Ave., Columbus, Oliio. Meetings held fourth 
Wednesday of each month. 

Naussau Obstetrical Society. (1944) President, Austin B. Johnson. Secretary, Eobert S. 
Millen, Westbury, N. Y. Meetings, bimonthly from October to May. 

Bronx G 37 necological and Obstetrical Society. (1924) President, George Muscillo. Secre- 
tary, Milton D. Klein, 1882 Grand Concourse, New York 57, N. Y. Meetings, fourth 
Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett. 
Secretary, H. H. Skinner, Yakima, Meetings, first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Thomas J. Sims. 
Secretary, LeRoy Goodman, 702 Bryant Bldg., Kansas City, Mo. Meetings, last 
day, September, November, January, and March; first Thursday, May, University duo. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, George E. Judd. 
Secretary, Carl E. Krugmeier, 2200 West Third Street, Los Angeles, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Richard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A- 
Scott. Secretary, James Goodwin, 516 Medical Arts Bldg., Toronto, 5. Meetings heK 
annually, date of next meeting to be announced later. 

Akron Obstetrical and Gynecological Society. (1946) President, L. L. Bottsford. Secre- 
tary-Treasurer, N. E. Wentsler, 1029 Second National Bldg., Akron 8, Ohio. 

Minnesota Society of Obstetrics and Gynecology. President, L. M. Randall. Secretary, 
Russell J. Moe, 205 West Second St., Duluth, Minn. Meetings held spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, M. C. Wilson. Secretary' 
George A. klitchell, Huntington Bldg. Meetings, second Thursday in January, Marc , 
;Mav, and November. _ 

Omaha Obstetrical and Gsmecological Society. (1947) President, M. E. Grier. 

B. V. Re.aney, 1116 Medical Arts Bldg., Omaha 2, Neb. Meetings held third Wednesa . 
in January. March, May, September, November. 

Oklahoma City Obstetrical and Gynecological Society. (1940) President, 1.0 110}- n. 
Secretary-Treasurer, .Tolm W. Records, 301 Northwest 12 Street, Oklahoma City. 

Cleveland Obstetrical and Gynecological Society. (1947) President, Robert E- J 

Secretary, G. Keith Folger, 10515 Carnegie Ave. Meeting.^ on fourth J*"’!, -T .p 
September, November, .Tamiary. March, and May at University Club. 3813 Lucim • 
Cleveland 15, Ohio. 



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES* 

(Appears in January, April, July, October) 

American Gynecological Society. (1876) President, Emil Novak, Baltimore, Md. Secre- 
tary, Norman Miller, Ann Arbor, Mich. Annual meeting to be announced. . 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. (1888) 
President, A. D. Campbell, Montreal, Quebec. Secretary, James B. Bloss, 418-llth Street, 
Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 4-6, 1947. 

Central Association of Obstetricians and Gynecologists. (1929) President, Earl C. Sage, 
Omaha, Neb. Secretary-Treasurer, John I. Brewer, 104 South Michigan Ave., Chicago, 
111. Annual meeting Louisville, Kj’., Oct. 23, 24, and 25, 1947, 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, J. 
Eandolpli Perdue, Miami, Fla. Secretary, E. D. Colvin, 1259 Clifton Bead, N.E., Atlanta, 
Ga. Annual meeting at Augusta, Ga., February 12 to 14, 1948. 

A. M. A. Section on Obstetrics and Gsmecology. Chairman, William F. Mengert, Dallas, 
Texas. Secretary, A. B. Hmrt, Mayo Clinic, Eochester, klinn. Annual meeting June, 
1947. 

New York Obstetrical Society. (1863) President, Albert H. Aldridge. Secretary, E. G. 
Douglas, 530 East 70th St., New York City. Second Tuesday, from October to May, 
Yale Club. 

Obstetrical Society of Philadelpliia. (1868) President, John B. Montgomery. Secretary, 
James P. Lewis, 1930 Chestnut St., Philadelphia, Pa. First Thursday, from October' to 
May. 

Chicago Gynecological Society. (1878) President, Ealph A. Eeis. Secretary, Herbert E. 
Schmitz, 25 East Washington St., Chicago 2, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society, (1890) President, Alexander E. Dunbar. Secretary, William 
T. Daily, 142 Joralemon St., Brookljm, N. Y. First Friday, from October to May, Kings 
County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence 'Wharton. 
Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. Meets quarterly at 
Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Carroll J. Fairo. Secretary, Joseph G. 

Grotty, 136 West McMillan St., Cincinnati, Ohio. Tliird Thursday of each month. 
Louisville Obstetrical and Gsmecological Society. President, Samuel S. Gordon, Secretary, 
J. B. .Marshall, 605 Brown Bldg., Louisville, Ky. Meetings at the Brown Hotel every 
fourth Monday, from September to May, excluding December. 

Portland Society of Obstetrics and Gsmecology. President, Eonald Frazier. Secretary- 
Treasxirer, Gifford D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Meetings last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, Charles J. Barone. 
Secretary, Eugene A. Conti, 519 North Highland Ave., Pittsburgh 6, Pa. First Monday 
of October, December, February, April, and June. 

Obstetrical Society of Boston. (1861) President, Frederick J. Lynch. Secretary, Paul A. 
Younge, 1101 Beacon Street, Brookline, Mass. Third Tuesday, October to April, Harvard 
Club. 

New England - Obstetrical and Gynecological Society. (1929) President, Arthur E. G. 
Edgelow, Springfield, Mass. Pecorder, Cafmi E. Alden, 270 Commonwealth Ave., Boston 
16, Mass. Sleetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Henry N. Shaw. 
Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Blvd., Los Angeles, 
Calif. Next meeting in Seattle, Wash., Oct. 1 to 4, 1947. 

Washington Gynecological Society. (1933) President, Lawrence Lee Cockerille. Secretary, 
Eaymond T. Holden, 3111 16 Street, N.W., Washington 10, D. C. Fourth Saturday, 
October, November, January, March, May. 

New Orleans Obstetrical and G 3 mecological Society. (1924) President, Eugene H. Countiss. 

Secretary, Joseph W. Eeddoch, Pere Marquette Bldg., New Orleans, La. Meetings held 
October, November, January, March, and May. 

* Changes, omissions, and corrections should be -addressed to the Editor of the Journal. 
The number after the Society’s name is the year of founding. 
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addition to the educational publicity given the signs of uterine cancer, -which 
resulted in patients with cancer coming in earlier stage.s, there has been in- 
creasing recognition of the fact that chronic irritation is a predisposing factor 
and that it should be removed, and that examinations are advisable to detect 
it while a simple and easily-cured condition. These efforts have dealt prin- 
cipally with carcinoma of the cervix uteri, and in that particular have rendered 
splendid service, and the removal of chronic cervicitis before cancer develops is 
gradually spreading throughout the profession in the daily care of patients. 

Incidental!}’-, in removing chronic eemdeitis, it is important to remove the 
affected tissue in a way which permits of microscopic check of all of it. The 
preferable plan is conization. The .special electrode, extending the Hyams coni- 
zation to removal of extensive cervicitis, wms devised and reported in 1935.^'^ 
"Where conization facilities are not available, conical excision with a knife re- 
moves the tissue in a condition permitting thorough microscopic check. But to 
destroy the affected tissue by cauterization or coagulation, which preclude.s 
complete microscopic check, i.s to invite the ri.sk of overlooking an early cancer. 
What appears to be simple eendeitis may harbor an area of beginning carcinoma 
-i^dth no indication on the surface of what is going on underneath. A .specimen 
excised before cauterization or coagulation is not sufficient, for the microscopic 
cancer may be in another part of the affected area. 

That removal of cervicitis does I'eally prevent cancer is sho-wn by available 
statistics. Craig® found that in 2,895 ca.ses of cer-vdcitis treated adequately and 
then followed for a period of ten years or more, not one patient developed cervix 
cancer. Hence, according to the usual estimates (cancer in 4 per cent of gyne- 
cological patients, with 89 per cent in cervix), cancer was prevented in more 
than one hundred of these patients. Karnaky,^ reporting statistics from the 
Jefferson Davis Hospital, foiuid that in the preceding ten-year period there were 
over 5,000 conizations. In the same period there were 709 cer-\dcal cancers. 
Not one cancer developed in a conized cervix. 

In doing hysterectomies, the cervix should be removed. If there is some 
contraindication to complete hysterectomy, the cervix should be coned. 

In connection with chronic irritation, it i.s important to mention another 
area in which the persisteuee of certain forms of irritation is clo.sely related 
to subsequent cancer. That area is the external genitals, and one .such form 
of chronic irritation is leueoplakie ^-ulviti-s. The .skin becomes atrophic and 
white, and there is persistent itching and irritation from scratching, which dis- 
tingui.shes it from simple sjnnptomle.ss leucoderma. Taussig’s investigations 
and accurate recording and analysis of extensive clinical experience with leuco- 
plakic vnilritis established it as one of the important diseases of the external 
genitals. It causes marked distre,ss at various stages of progress; effeeln’c 
treatment usually requires an extensive and particular plastic operation, and, if 
allowed to persist, it is vein^ likely to eventuate in cancer. 

In Taussig’s'^ series of 155 cases of -^-ulvar cancer, he found that in almo.sl 
half of them the cancer was preceded b}'- Icucoplaldc vulvitis. In regard to 
prevention of cancer, he states: “I am convinced that we have been vexy 
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Original Communications 

ADVANCES IN PRACTICAL PREVENTION OF GYNECOLOGIC CANCER* 

Robert J. Crossen, M.D., St. Louis, Mo. 

T he treatment of cancer is being constantly improved, but tbe prevention 
of cancer constitutes the greater lifesaving measure and a most stimulating 
pioneer field. Cancer prevention is no longer in tbe tbeoretical, bazy, wisbful- 
tbinking stage. It is here in practical application in day-to-day work. Tbis 
applies to cancer of tbe ovary and of tbe uterus and of tbe external genitals. 
As tbe g3Tiecologist goes about bis work be is able to take measures to prevent 
cancer, instead of waiting till its development jeopardizes tbe patient’s life in 
spite of tbe use of tbe most radical treatment. The development of tbis pre- 
ventive work has not been an easy task, liut it is here now in effective applica- 
tion. Furthermore, tbis is a method of lifesaving in which the general practi- 
tioner can participate in bis daily work, and in which be must take a prominent 
part, and attain corresponding credit for effective service to his patients. 

Tbe prevention of carcinoma in the structures mentioned is made possible 
by tbe recognition of two common conditions as predisposing factors, namely, 
chronic irritation and' involution changes. There are many things about tbe 
origin of cancer which are still unknown, in spite of the investigations going 
on in institutions all over tbe world. But the predisposing influence of chronic 
irritation and of tbe involution process are well-established facts which have 
been known a long time. Tbe advances in cancer prevention which I wish to 
emphasize have come through the application of this long-known knowledge to 
the actual handling of patients. The presentation may be divided into two 
parts- — ^the removal of chronic, irritation and the removal of involuting organs. 

Removal of Chronic Irritation 

In recent years much excellent work has been done by physicians and or- 
ganizations in promoting one phase of the cancer-prevention problem. In 

‘Presented, by invitation, at the Seventieth Anniversary Celebration of the Cincinnati 
Obstetrical and Gynecological Society, Dec. C, 194C. 


N'ote : The Editors accept no responsibility for views and statements of authors as pub- 
lished in their “Original Communications.” 
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weeks was there enough disturbance to make her feel that perhaps an examina- 
tion was advisable. Some examples from my experience will serve to illustrate 
the point. 

Eeport of Cases 

“Mrs. S., aged 56, had a gradual loss of weight for two years but no local symptoms 
till a few months before consulting a physician, and even then there was only indefinite 
discomfort in the abdomen and back. Abdominal examination showed a mass in the left side 
projecting up from the pelvis, and the patient was sent for operation. The operation ' re- 
vealed an extensive carcinoma of the ovary, which had already invaded irremovable struc- 
tures. The main tumor was removed and roentgen therapy was given for the extension.s. 
Repeated roentgen treatments prolonged life in fair comfort for a year. 

“Mrs. H., aged 52, had come under my care at the age of 47 for treatment of a 
retrodisplaced myomatous uterus with some prolapse and menstrual irregularity and hot 
flushes. At that time she was put on conservative treatment and directed to return in two 
months. She did not return for five j’^ears because as she stated, 'There was no special 
disturbance, and I felt well right along until some months ago.^ The principal symptom when 
the patient came at the age of 52 was enlargement of the abdomen. She thought this had 
come on gradually, but in the last two rveeks it had become well defined and was accom- 
panied with discomfort and an occasional pain. Examination showed pronounced ascites 
with some masses in the pelvis. Operation revealed general abdominal carcinosis of ovarian 
origin. No structure could be removed except a specimen for microscopic diagnosis. 

“Mrs. P., aged 47, had noticed enlargement of the abdomen for two months, rvith a 
feeling of pressure, soreness and frequency of urination for six weeks. Examination showed a 
pelvic mass extending halfivay to the umbilicus. At operation I found a carcinoma of 
the right ovary with extension to the uterus and otlier ovary and tube and also to the ad- 
herent appendix and abdominal wall. The main mass was removed along with the uterus, 
the other ovary and tube, the appendix and a specimen from the involved abdominal wall. 
In each of the structures mentioned, including the abdominal wall specimen, the extension of 
carcinoma was confirmed by microscopic examination. Postoperative roentgen therapy was 
employed, with unexpectedly good results. The operation was in 1933, and the patient is 
still well and strong and without evidence of recurrence. The patient was a physician's 
wife. Her sister had died of ovarian carcinoma and her mother of cancer of the stomach. 
In spite of these facts favoring close observation, the growth of the ovarian cancer was 
so 'silent' that it had extended into surrounding structures before there was any intimation 
of its presence. 

“Miss E., aged 48 years, was a patient for whom, at the age of 43, I had performed a 
hysterectomy for myoma with right salpingo-oopJioroctomy and appendectomy, and recovery 
was without special incident. Five years later she was sent by her physician for treatment 
of a pelvic tumor extending almost to the umbilicus. She had noticed some pressure in the 
abdomen for about a year but gave little thought to it. An increase in the pressure discom- 
fort finally caused her to go to her physician, wdio found the tumor. Operation showed ex- 
tensive abdominal carcinosis originating in the left ovary. No structure could be removed. 
Repeated roentgen treatments kept the patient in fair comfort for nearly a year. 

“The lesson of this ease is that I should not have left an ovary at age 43. 

I thought then that it was advisable, but I know better now. 

“Mrs. G. aged 55 years, went to her physician because she had noticed discomfort m 
the left side of the lower part of the abdomen off and on for a month or two. Examination 
showed a tumor the size of a fist filling the left side and central portion of the pelvis. 
Operation revealed a carcinoma of the left ovary. It had already .spread to adjacent organs 
and into irremovable structures. The main mass was removed, and witli roentgen therapy 
the patient lived for a year and eight months." 



Volume S4 
Number 2 


PEEVENTION OP GYNECOLOGIC CANCEL 


181 


remiss in our preventive measures in the past. The incidence of vulvar cancer 
might very possibly he cut in half if we would adopt complete Aoilveetomy in 
cases of well-developed leucoplakic vulvitis, and give critical attention to vulvar 
warts and urethral caruncles and other chronic irritative lesions. Particularly, 
in leucoplakic vulvitis would I stress the advantages of surgery over nerve re- 
section or treatment ivith ovarian hormones. The latter undeniably often de- 
creases the pruritus, but the question whether the use of such carcinogenic sub- 
stances may not at least predispose to the development of a cancer might very 
well be raised.’’ 

Removal of Involuting Organs 

Another fact which has long been known is that the involution process 
favors cancer development. That is why carcinoma occurs so much more fre- 
quently in persons past middle life. It is only recently, however, that this 
well-established fact is being practically applied to cancer prevention. 

As there is no way to stop the aging process, and as aging persons wish to 
live out their span of life, there did not seem much chance to use the knowl- 
edge stated in cancer prevention. However, there are two organs which go 
through involution shortly after middle life, namely, the nterus and the ovary. 
They are temporary organs, their functioning being limited to the childbearing 
period. After the menopause they are no longer functioning organs, but in- 
voluting structures on their way out of the active economy. They touch no 
vital interest of the individual — ^their special task of childbearing with its asso- 
ciated hormone production has been performed and finished. They are not only 
functionless, but they carry the special menace of involuting structures, which 
is a predisposition to cancer development. 

InvohoUiig Ovaries , — The most serious menace comes from cancer of the in- 
voluting ovary. Though less frequent than cancer of the uterine endometrium, 
the usual symptomless progress to incurability of ovarian cancer causes it to 
be fatal in a much larger proportion of the cases. 

Primary ovarian carcinoma is the most insidious of the pelvic malignancies, 
and the one most frequently overlooked until it has reached a hopeless stage. 
It causes so little disturbance that most patients do not realize there is anything 
wrong until the malignant infiltration has advanced beyond cure. Attention 
was called to this striking phenomenon by H. S. Crossen® and the menace is 
so serious and the recognition of the condition so important to all physicians 
that considerable space is taken here to bring out the details by the following 
quotations from the article : 

“By ‘silent’ I mean without symptoms — ^without any indication to the pa- 
tient that a serious process is present. Patient after patient is seen with an 
extensive growth of long duration but with only a short period of local symp- 
toms. The first visit to the physician shows a large growth or ascitic fluid from 
peritoneal carcinosis. The advancing carcinoma causes only such minor dis- 
turbances that the patient hardly notices them. Thinking back, when ques- 
tioned, she recalls that the abdomen has been a little larger for a year or so or 
that there was bloating or some frequency of urination, but only in the last few 
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Radiation treatment is, of course, contraindicated in the childbearing 
period, and also in those eases in which the myoma is causing trouble that would 
not be relieved simply by cessation of ordinary myoma activity. On the other 
hand, there are many myoma patients in the age of involution, whose bleeding 
and other troublesome symptoms can be entirelj’’ relieved simply by curettage 
to exclude to malignancy, conization when cervicitis is present, and radium 
treatment to stop myoma activity. This takes care of the immediate disturb- 
ance without the serious risk of hysterectomy, but it does not remove the invo- 
luting uterus and ovaries with their risk of future malignancy. 

How do these two risks compare? What weight should be given to each, 
in advising the patient ? In order to answer these important questions, we must 
know (a) the risk of hysterectomy with double oophorectomy, and (b) the risk 
of future malignancy in these involuting organs, without radiation and with 
radiation. From general operative statistics we know the average mortality 
risk in removal of the uterus and ovaries for myoma or other nonmalignant 
condition. With an experienced operator it may be reckoned at 1 to 2 per cent, 
depending on the condition of the patient. In order to obtain definite informa- 
tion as to the future-malignancy risk in myoma patients treated by radiation, as 
well as to obtain definite information on many other items, we made an analysis 
of our series of 549 myoma patients selected for myoma radiation, and recently 
reported the results.^ The plan of procedure included curettage to exclude 
malignancy, conization when there was cervicitis, and an intrauterine radium 
treatment. Incidentally, it may be mentioned that the primary curettage re- 
vealed a complicating endometrial carcinoma in 23 of these 549 patients who 
appeared to have only a simple fibroid. 

In regard to malignancy development in patients with myoma, in our series 
of 2,662 myoma patients 526 were treated by radiation, and the malignancy 
developments in the two groups are .shown in the following table. 


Cancer of Endometrium 
Cancer of Ovary 


) In 213G nonradiated myoma cases. 
1 In 536 radiated myoma cases. 

( In 2136 nonradiated myoma cases. 
( In 536 radiated myoma cases. 


37 (1.7%) 
4 (0.7%) 

13 (0.68%) 
1 (0.19%) 


Each type of malignancy was more than twice as frequent in the non- 
radiated cases as in the radiated. 

Here we have dependable data as to the future malignancy risks in myoma 
patients wnth involuting organs. Without radium treatment, the malignancy 
risk for uterus and ovaries is 2.38 per cent. With radium treatment, the risk 
is 0.89 per cent. Thus the radiation procedure which we employed not only 
took care of the immediate trouble in most cases, but also cut to one-third' the 
risk of future malignancy. However, it did not eliminate that risk — as operhr 
tive removal would have done, but at a decided immediate mortality ri.sk. 

Decision as to wdiat is safest and best for each patient requires a careful 
assessment for that individual of the three important factors— the chance of 
satisfactory" relief by the radiation procedure, the risk of later malignant devel- 
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And so on, witli depressing regularity, down the series of twelve cases the 
victim notices some bloating and enlargement of the abdomen, comes for exami- 
nation which shows ascitic fluid with a pelvic mass, and operation reveals an 
extensive irremovable ovarian carcinoma. Continuing to quote: 

“These 12 cases show the symptomless progress to extensive involvement 
which represents the natural histoiy of ovarian carcinoma. Some patients arc 
fortunate enough to have some coincident disease which takes them to a phy- 
sician, who, in the course of routine pelvic examination, discovers the silent 
growth before it has progressed beyond removal. Occasionally some early 
complication of the growth causes pain which leads to examination and discov- 
ery of the cancer in a curable stage. The favorable cases of ovarian cancer are 
discovered thus through routine examination or accidental complication. These 
fortunate exceptions must not be allowed to divert attention from the symptom- 
less onset and symptomless progress of uncomplicated ovarian cancer. It is 
ordinarily a slow-growing infiltration which penetrates into irremovable struc- 
tures before the appearance of warning symptoms. 

“The aggregate of deaths from this cause is large, much larger than is gen- 
erally appreciated. To the known eases must be added the unrecognized ones, 
with death certificate designations of ‘ascites’ and ‘abdominal cancer.’ A 
large proportion of the eases of general abdominal carcinosis originate in an 
ovary. 

“The silent character of the onset and progress of ovarian cancer seals the 
doom of these individuals, unless measures which are really effective against the 
serious difficulties of the situation are put into practice. The following three 
steps are advisable and urgent in reducing deaths from this insidious disease : 

“1. Removal of the involuting ovaries whenever the abdomen is opened 
under circumstances which permit of such removal. 

“2. Insistence on regular periodic pelvic examinations. These periodic 
examinations for silent ovarian carcinoma should be made every six months, 
instead of the once yearly which was formerly supposed to provide adequate 
safety. Also, one must give the time and thought necessary to make this ad- 
vice of real benefit to each patient, instead of simply throwing out some general 
remark to act as a salve to conscience should the patient return later with in- 
curable cancer. 

“3. Utilization of every opportunity afforded by anesthesia for a minor 
vaginal operation, to make deep accurate palpation of the ovarian areas, the 
findings to be recorded in the operative note lor future reference and compari- 
son. ’ ’ 


Involuting Uterus . — Since our study of the cancer menace in involuting 
ovaries and the advisability of their removal in suitable cases whenever the ab- 
domen is opened in the age of involution, we have given much thought to the 
problem of choice between radical and conservative treatment of nonmalignant 
uterine lesions which are giving the patient so much trouble that serious treat- 
ment is required. This problem is encountered when handling patients with 
uterine myoma causing troublesome symptoms which persist in spite of pallia- 
tive measures. Of. course, some myomas cause no sjunptoms and require no 
treatment, while in other eases the troublesome sjonptoms may be sufficiently 
relieved by minor measures. But persisting serious symptoms confront us 
with the problem of choosing between operative removal of the fibroid and stop- 
ping its activity by radiation. 
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It may be well to add here a word of warning concerning the use of estrogenic 
hormones in the menopause, and particularly in patients with delayed meno- 
pause. Bleeding be3’'ond the usual age calls, not for estrogenic medication but 
for investigation to determine 'if endometrial carcinoma has already begun. 
In view of evidence presented, it would seem unwise to use large doses or pro- 
longed dosage of estrogenic substances in patients in the menopause age. 
If there are troublesome symptoms, Engle has shown that most of the meno- 
pausal sj^mptoms can be controlled by small doses of thyroid plus phenobar- 
bital. If in spite of this, hot flushes continue to a troublesome extent, stilbes- 
trol may be added, but in minimum doses required to give relief. 

Eesume 

1. Cancer prevention involves the removal of chronic irritation, by coni- 
zation for cervicitis and bj’- vulvectomy for leucoplalcie vulvitis, and the re- 
moval of involution ovaries and Uterus under suitable circumstances. 

2. Periodic examinations are necessary to discover chronic irritation before 
malignant development starts and to discover cancer in involuting ovaries or 
uterus or breasts while it is still in a curable stage. 

Yearly checkups were formerly considered sufficient, but owing to the 
difficulties of detecting early ovarian cancer that interval is too long to guard 
the patient against advanced malignanc.y. That fact was learned by bitter ex- 
perience. A patient whose adnexal areas were apparently clear on examina- 
tion returned seven months later with an irremovable ovarian cancer. Care- 
ful checkups at six-month intervals for the two decades, aged 40 to 60 years, 
constitute the minimum requirement for reasonable safetj’' from incurable 
malignanc.y. 

3. In addition to the usual deep pelvic palpation and the speculum exam- 
ination and the check of the brea.sts for beginning infiltration, the checkup 
should include percussion of the flanks for possible ascitic fluid. A small 
amount of free fluid in the peritoneal cavity is often the first demonstrable sign 
of the chronic peritoneal irritation a.ssociated with ovarian carcinomatous 
infiltration. 

4. Owing to the cancer-potential of the involuting ovaries and the “silent” 
advance to incurability of most ovarian cancers, it is advisable to remove the 
involuting ovaries whenever the abdomen is opened in the climacteric age (43 
jmars and later), except where there is some definite contraindication to this 
additional work. 

5. The cancer-potential of the involuting endometrium should be taken 
into consideration when handling nonmalignant uterine conditions requiring 
serious ti’eatment. For example, a myoma causing persistent serious .symptoms 
in spite of palliative measures confronts us with the alternative of stopping 
the mvoma aetivit.y bj^ radium treatment (with curettage to exclude malignancy 
and conization if cemdeitis is present) or removing the growth by the major 
operation of hysterectomy. 
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opmeiit, and the risk of a major operation. The wish of the patient is an- 
other factor which has some bearing on the decision. Some patients would 
decidedly prefer the myoma-radiation program, with its minor immediate 
risk and subsequent oversight, rather than the 'major operation with its greater 
immediate risk and greater future security. 

Our conclusions as to the place of radium treatment in the handling of cli- 
macteric patients with troublesome myoma, Iceeping in mind the cancer po- 
tential in the involuting ovaries and uterus, are as follows: 

1. It is effective in stopping myoma activity and associated troublesome 
symptoms in 90 per cent of properly selected cases. 

2. It reduces to one-third the risk of future malignancy. But it still 
leaves a risk of 0.89 per cent, which definite risk must be given due weight in 
deciding between radium treatment and operative removal, in the individual 
patient with her special local and general conditions. 

3. When the patient is a good operative risk and has first-class operative 
facilities available, removal of the complete uterus and the involuting ovaries 
would seem the safer plan. 

4. For the handicapped patient with high operative risk, the myoma- 
radiation plan here described is a lifesaving measure and strongly indicated, 
where the serious symptoms are of a type to be relieved by it. 

A word about delayed menopause as an indicator of increased susceptibil- 
ity to malignancy. Delayed menopause (prolongation of periodic flows up to 
ages 48, 50, and 52 years, and older) does not signify “renewal of youth,” as 
some women suppose. It signifies persisting ovarian stimulation keeping up 
uterine congestion and erratic activity in involuting organs, which means an 
increased cancer potential in the endometrium of that individual. 

In 1935, Dr. Hobbs and I analyzed a series of fundal carcinoma cases to 
determine whether delayed menopause, with its prolonged estrogenic activity, 
was more common in endometrial, carcinoma cases than it was in normal cases. 
We found that in 60 per cent of the carcinoma cases the patients had men- 
struated to the age of 50 years in contrast with only 15 per cent in the normal 
cHses. In a recent article, Randall calls attention to the frequent association oi 
delayed menopause and corpus cancer. He also found that delayed menopause 
was four times more frequent in malignant cases than in the nonmalignant 
ones. 

In summarizing, then, we can say that, though the specific cause of endo- 
metrial carcinoma is not yet known, circumstantial evidence points to the pro- 
longed action of endogenous estrogen beyond the normal menopause age as an 
important factor. Hence the importance of eliminating this abnormal in- 
fluence, for the longer it continues the greater the likelihood of carcinomatous 
development in the involuting endometrium. This sinister influence can be 
easily eliminated by radium treatment, which stops the erratic ovarian activ- 
ity. Curettage along with the radium treatment determined whether or not 
malignant change has already begun. 



A STUDY OF THE CAUSES OF FETAL AND NEONATAL MOETALITY 
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(From the OVstetrical and Gynecological Service [Third Division^, The Lahoratories of 
Pathology, Bellevue Hospital and The Department of Ohstetrics 
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F etal and neonatal mortality rates are directly proportionate to process 
made in maternal and infant care. "We cannot remain satisfied ivith our 
maternal and infant care programs until we have made definite strides toward 
an appreciable reduction in these mortalities. While a definite reduction in the 
maternal mortality rate of the U. S. has been recorded in the past decade, the 
reduction in the fetal and neonatal mortality has not been proportionate. 

In 1945, there occurred 105,000 fetal and neonatal deaths, the latter cate- 
gory accounting for 10.4 per cent of the total deaths in the IJ. S. in the first 
month of life® from all causes. The high mortality rate compares closely to 
the rates accorded to the major causes of death among our general population. 
It is as important to reduce the number of deaths among newborn infants as it 
is to reduce the death rate from cancer, heart disease, or tuberculosis. 

In New York City, the stillbirth and neonatal (first month of life) mor- 
tality rate for 1944 was 31.2 per 1,000 live births, as compared -with 57.2 per 
1,000 live births in 1930. The rate of reduction of fetal and neonatal mortality 
in the United States has been progressive, but slow. The infant mortality rate 
for 1945 in the United States according to recent estimates of the Bui’eau of 
Census is the lowest on record, 38.1 per 1,000 live births. The corrasponding 
rate for 1944 was 39.2. Despite this decrea.se, concern has been voiced over the 
relativelj’’ higli fetal and neonatal death rates.®’ ” 

In order to effect an adequate reduction in the fetal and neonatal mor- 
tality rate, it is important to obtain accurate information concerning the causes 
of death in stillbij’ths, and in iiewborn infants. Effo7’t.s then can be directed 
toward the control of the Juajor fardoj-.s inflneneiTm these results. This object 
we can obtain best tlu’ougli careful autop.sy examinations eorrelated with thr 
clinical facts related to this fatality. The causes of death as ascertained from 
death certificates are too vague and misleading, since most are not supported 
by postmortem examination. Such a studj’ of fetal and neonatal mortality 
can be.st be carried out on a large ob.stetric service. This prc.sentation is an 
attempt to analyze the causes of such deaths on the ob.stetric service of Belle- 
■vuie Hospital. 


During the ten vears beginning on July 1, 1933. and ending Way 31, 194-.-, 
16 609 deliveries took place in Bellevue Ilo.spilal. Dui-ing this period, there 
were 1 114 fetal and neonatal dealh.s. The uncorrected mortality rate was 0.0 
per cent. After excluding 312 nonviable infants, the corrected fetal death wte 
was 4.8 per cent. The death rate among term infants during this period vas 
‘ . 188 
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This calls for careful consideration of three factors, namely, ,(^) flie 
chance in that particular case of securing relief by the radiation program, (b) 
the future risk of malignant development in uterus or ovaries, and (e) the 
immediate risk of hysterectomy and double oophorectomy. In our report of 
five hundred myoma-radiation eases, previously referred to, may be found tabu- 
lated the cases given permanent relief and those not relieved. Also, we found 
that though the risk of future malignant development was cut to one-third by 
radium treatment, there still remained a malignancy risk of 0.89 per cent. The 
mortality risk of h 3 ^stereetomy and double oophorectomy may be reckoned at 1 
to 2 per cent, depending on the condition of the patient and the skill of the 
operator. Giving proper weight to these various factors in your study of the 
individual case will insure the safest and best treatment to jmur patient. 

In general, for the good operative risk, the seriously troublesome myoma 
occurring in the age of involution is preferablj’- handled by complete hysterec- 
tomy and double oophorectomy. On the other hand, for the seriously handi- 
capped patient the radium plan in a suitable case is a lifesaving measure, in 
that it stops the serious myoma activity without the great risk of a major 
operation. 

6. Leucoplakic vulvitis eventuates in cancer in a considerable proportion 
of the cases. In Taussig’s series of 155 vulvar cancers, nearly half were pre- 
ceded by leucoplakic vulvitis. Hence, the importance of prompt vulvectomy 
for this condition, unless there is a good response to vitamin A therapy as 
suggested by Hyams and Bloom.® 

7. Delayed menopause indicates erratic endometrial and ovarian activity 
which increases the susceptibility to malignant development. It should be 
stopped bj'- radium treatment, with associated curettage to exclude endometrial 
malignancy, conization if cervicitis is present, and accurate palpation of the 
ovarian areas under the anesthesia, with recording of findings for future ref- 
erence and comparison. 
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was higher (43.6 per cent), while one-third of the viable premature in fa Tits 
failed to survive for similar reasons (Table III). Other statistical studies of 
fetal mortality have consistently reported prematurity as the most frequent 
cause of death.®’ 


Table III. Cause of Death in 319 Viable Premature Babies 



LUNG LESIONS 

PER CENT OF 


NUMBER 1 PER CENT 

TOTAL DEATHS 


A. Prematurity 

105 


32.90 

B. Pulmonary lesions 

68 


21.30 

1. Massive aspiration of amniotic fluid 

35 

51.5 

10.97 

2. Pneumonia 

25 

36.7 

7.80 

a. Congenital 

b. Aspiration 

1 ( 4%) 
20 (80%) 



c. Bacterial — origin undetermined 

3. Hemorrhage 

4 (16%) 

4 

5.9 

1.25 

4. Hyaline membrane 

4 

5.9 

1.25 

C. Birth trauma 

41 


12.80 

D. Maceration 

50 


15.60 

E. Congenital anomalies 

21 


6.50 

E. Syphilis 

20 


6.20 

G. Sepsis 

7 


2,20 

H. Erythroblastosis 

2 


ill ' 

Probable erythroblastosis 

5 


I. Other causes — ^Malnutrition 

1 


0.30 


This group represents a large number of infants to die from a single cause. 
At postmortem examination the only findings were those attributable to im- 
mature development of the vital organs of the body. The lungs have failed 
to develop sufficiently to allow for ready and adequate transmission of oxygen 
to support life. The immaturity of the lungs explains the persistent cyanosis 
after birth in spite of continuous oxygen administration. 

The kidneys in the premature are not completely developed, and the ab- 
sence of a full complement -of well-formed glomeruli and tubules impedes the 
normal functioning power of these organs. In the fetus, glomerular develop- 
ment continues until about the thirty-fourth or thirty-sixth week of intra- 
uterine life. 

The mucosa of the gastrointestinal tract has not attained its full capacity 
of assimilation of food. The digestive glands are smaller and feiver in number. 
Careful attention in providing these infants "with easily assimilable food in 
small quantities and at frequent intervals is essential to their survival, and 
requires expert supervision. 

The temperature-regulating mechanism in the premature infant is ex- 
tremely unstable. Attention is necessary to avoid excessive loss of body heat 
and to provide an environment which will maintain a normal body tempera- 
ture. Because of the reduced or complete lack of immunity, these infants are 
subject to infections, and rigid precautions must be observed in order to pre- 
vent their occurrence. 

In order to reduce the mortality rate from prematurity, it appears obvious 
that careful and intelligent attention must be given in the care of the pre- 
mature after delivery. The best ennronment for these infants must be sup- 
plied under adequate supervision by specially trained personnel."'’- Their 
care presents four major problems: 

1. Maintenance of body temperature. 

2. Prevention of cyanotic attaclm. 

3. Proper nutrition. 

4. Prevention of infection. 
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1.97 per cent, while the mortality rate among viable premature infants was 
35.2 per cent (Tables I and II). Eight hundred sixty-eight or 77.9 per cent 
of the stillbirths or infants dying in the neonatal period were examined post 
mortem by the obstetric pathologist. Complete autopsies were performed on 
318 term, 319 viable premature, and 231 nonviable premature infants. 


Results . — The four major causes of fetal and neonatal deaths as determined 
from this study was found to be (1) prematurity; (2) pulmonary lesions; 
(3) birth trauma; and (4) maceration, following antepartum or intrapartum 
fetal deaths, often of unknown cause (Fig. 1). 


I. Prematurity . — This was found to be the greatest single cause of death 
(Fig. 1). In 27.6 per cent of all the autopsies it was felt that death occurred 
because the vital organs were insufSeiently developed to carry on with the 
proper functioning necessary to maintain life. Considering the premature 
group of infants alone (viable and nonviable) , the death rate from this cause 


27.6% 



Fig. 1. — Causes of fetal and neonatal deaths, 868 autopsies. 


Table I. Fetal Death Eate During a Ten-Year Period Beginning 
July 1, 1933, and Ending May 31, 1943 


Total Deliveries 

16,669 


Total fetal and neonatal deaths 1,114 

Dncorrected fetal mortality 

6.6% 

Nonviable deaths 

Corrected fetal mortality 

312 

4.8% 

(This figure includes macerated stillbirths 
and babies dying of congenital anomalies) 


Total autopsies performed 
Autopsy percentage rate 

868 

77.9% 

Table II. Corrected Death Eate op Term and Premature Infants 

YEAR 

1 TERM DEATH RATE 

1 PREMATURE DEATH RATE 

June 1, 1934— May 31, 1935 

92 (6.10%) 

43 (63.2%) 

June 1, 1935— May 31, 1936 

48 (3.00%) 

40 (49.3%) 

.Tune 1, 1936— May 31, 1937 

34 (2.80%) 

24 (39.3%) 

June 1, 1937— May 31, 1938 

■ 21 (1.50%) 

26 (44.0%) 

June 1, 1938— May 31, 1939 

9 (0.65%) 

56 (35.8%) 

June 1, 1939— May 31, 1940 

11 (0.84%) 

34 (15.5%) 

June 1, 1940— May 31, 1941 

12 (0.90%) 

51 (40.5%) 

June 1, 1941— May 31, 1942 

12 (0.74%) 

18 (12.2%) 

June 1, 1942— May 31, 1943 

18 (1.20%) 

32 (17.3%) 

Average death rate 

1.97% 

35.2% 


. Note; The above figures include macerated stillbirths and babies dying; of congenita) 
anomalies. The premature deaths exclude nonviable infants living a few hours. 
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or in the neonatal period. Pulmonary lesions were found most frequently as 
a cause of death (21.3 per cent). The most frequent type of lung lesions en- 
countered were massive aspiration of amniotic fluid and pneumonia. Hemor- 
rhage and hyaline membrane of the lungs occurred in a smaller number of 
cases. The other major causes of death in this group is shown in Table III. 

Death from pneumonia was found to be a great hazard of the neonatal 
period. Seven and eight-tenths per cent of the viable premature infants died 
of pneumonia contracted during the first month of life. Aspiration pneumonia 
resulting from the inhalation of foodstuff was the greatest single hazard. 
Eighty per cent of the pneumonia in the premature was of this type. That 
this hazard can be greatly reduced during the neonatal period by proper care 
is attested to by the fact that in Bellevue Hospital, death from this type of 
pneumonia has decreased markedly in recent years. Twenty premature in- 
fants died of aspiration pneumonia and 16 of these deaths occurred during the 
first three years of this ten-year period. In a similar manner, the number of 
cases of premature babies dying of sepsis has been reduced. The seven deaths 
from sepsis among the viable premature infants occurred during the first three 
years of this study. This reduction undoubtedly has been brought about by 
the strict observation of precautions by a trained personnel. 

II. Pulmonary Lesions . — The second most frequent condition accounting 
for death was found in the lungs (22.5 per cent). (Pig. 1.) Among the group 
of term infants, these lesions constituted the commonest single cause of death 
found (39.3 per cent). (Table IV.) In the viable premature group 21.3 per 

Table IV. Cause op Death in 318 Term Babies 


LUNG LESIONS PER CENT OF 

NUaiBER I PER CENT TOTAL DEATHS 


A. Pulmonary lesions 

125 


39.30 

1. Massive aspiration of amniotic fluid 

83 

66.4 

26.00 

2. Pneumonia 

26 

20.8 

8.17 

a. Congenital 

b. Aspiration 

c. Bacterial — origin undetermined 

3. Hemorrhage 

12 (46%) 

7 (27%) 

7 (27%) 

15 

12.0 

4.70 

4. Congenital cystic lung 

1 

0.8 

0.30 

B. Birth trauma 

76 


23.90 

C. Maceration 

56 


17.60 

D. Congenital anomalies 

32 


10.00 

E. Syphilis 

4 


1.20 

E, Sepsis 

5 


1.57 

G. Ei^hroblastosis 

6 


1.88 

Probable erythroblastosis 

2 


0.63 

H. Cause unknown 

8 


2.51 

2.50 

I. Other causes — Cerebrospinal meningitis 

2 


0.63 

Epidermolysis bullosa 

1 


0.31 


cent were found to have lung lesions of serious proportion. These findings arc 
in agreement with the observations of others that the majority of fetal and 
neonatal deaths are respiratory in their clinical picture.'' 

Aspiration of amniotic fluid: in massive amounts was the type of Inag 
lesion most frequently demonstrable at autopsy (60.2 per cent). (Pig. 2.) In 
the group of term babies this lesion accounted for 26 per cent of the total 
deaths while in the viable premature group only 10.97 per cent showed this 
condition The higher incidence of aspiration of amniotic fluid in the term 
baby is probably related to the greater incidence of fetal asphyxia accompan- 
ing longer and more difficult deliveries. 
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From tile above observations, obstetricians might be tempted to absolve 
themselves of all responsibility in handling premature infants and to throw 
the burden entirely upon the shoulders of the pediatricians. However, the 
obstetrician plays a vital role in the initial handling of these cases, and it is 
his responsibility to turn over the premature to the pediatrician in the best 
condition possible. Of paramount importance is the part that the obstetrician 
must play in the management of the pregnancy, labor, and delivery, and in 
the initiation of respirations immediately after birth.^® 

To effect a lowering of tlie death rate from prematurity in this group the 
obstetrician must attempt to delay the onset of labor as long as possible. Cer- 
tainly no procedure should be instituted for the induction of labor wthout 
sufTieient indications until a period in development has been reached which 
will give the fetus the best opportunity for survival after birth. Whenever 
feasible, maternal complications of the prenatal period, which arc associated 
with a high incidence of premature birtlis,® should be treated conservatirely 
as long as the delay does not create a serious hazard to tlie mother. 

The premature infant is susceptible to injury by the normal processes of 
labor tolerated without harm by tlie term fetus. Too frequent or too strong 
uterine contractions during labor may produce intracranial injury (cerebral 
or arachnoid hemorrhage). Scott^® observed that the highest death rate in 
prematures occurred following a short labor with frequent strong contractions 
of the uterus, Avith consequent injury to the fetus. Excessive use of sedation 
must be avoided because of the depressive effect on the respii’atory center.^^- 
The use of oxytocies during labor should be condemned for very obvious 
reasons. Premature rupture of the membranes is associated Avith a higher 
mortality in the premature infant.’® Artificial rupture of the fetal membranes 
is contraindicated in order to avoid direct pressure on the inunaturely de- 
A’^eloped fetal skull. 

The second stage of labor should be shortened. The strain on the fetal 
head by the pressure of a resistant pelA'ie floor should be eliminated by per- 
forming an episiotomy, and the deltyery may be completed AAuth Ioav forceps.®’ 
Tiventy-five and eight-tenths per cent of the prematures (A’’iable and nomdable) 
in this study, sustained birth trauma. An appreciable reduction in deaths 
from intracranial injury in these infants has been attained at BelleAuie Hos- 
pital by applying such measures in the second stage Avith a Adeiv to reducing 
the forces to Avhich the prematures are subjected at this time.’® Other investi- 
gators have shoAvn that the loAvest mortality rate occurred in the group of 
premature infants delivered by forceps, the highest death rate in deltyeries by 
version and breech extractions, and the second highest rate in spontaneous 
deliveries.’® 

Immediately after deltyery, energetic measures must be taken to initiate 
respirations. The most important of these measures is adequate aspiration to 
ensure an unobstructed floAv of air to the lungs.’ This is particularly impor- 
tant if some fetal asphyxia occurred in utero resulting in the aspiration of 
amniotic fluid. EleA'-en per cent of the Auable premature infants Avere found 
to haA^e massh’-e aspiration of amniotic fluid at autopsy. This degree of aspira- 
tion of amniotic fluid may be aA’’oided, in many instances, by prompt delivery 
of the fetus Avhen fetal distress is observed during the terminal stage of labor. 

Since prematurity alone is the greatest cause of fetal and neonatal mor- 
tality, it appears obvious that any marked reduction in the gross neonatal 
mortality must be brought about by a reduction in premature births, or by 
reducing the number of deaths from prematurity. 

Although' prematurity alone accounted for 32.9 per cent of the deaths 
among viable infants, autopsy findings indicate that tAvo-thirds of these in- 
fants shoAved additional pathologic conditions Avhich developed either in utero 
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quently exhibit GAddence of respiratory distress with labored, grunting respi- 
ration, dilatation of the alae nasi, and marked retraction of the costal margins. 
The cry is feeble, and varying degrees of eyano.sis is present. Some of these 
clinical features may result from direct injury to the respiratory center by the 
asphyxia.^ The delay in establishing regular respiratory activity probably is 
due to injury to the center of respiration, HoAvever, the other clinical features 
may be explained by the direct effect on the functioning capacity of the lungs 
from mas.sive or moderate aspii-ation of amniotic fluid. 

The various causes of fetal asphyxia and the relative merits of the use of 
the terms anoxia, apnea, and asphyxia haAm been discussed by others.^’ ’’’ ” 
Whatever the cause of the fetal a.sphyxia, the respiratory center is .susceptible 
to the chemical changes produced by anoxia.^'’ In the production of experi- 
mental anoxia, Eastman and Kreiselman" noted that the effect of mild degrees 
of anoxia Avas to increase the re,spiratory and cardiac heart rates. They ex- 
plain this as a compensatory mechanism designed to .supply the tissues Avith 
an adequate oxj^gen supply. This may explain tlie initial increase in the fetal 
heart rate above normal AA^iieh occurs in early phases of fetal a.sphyxia. As 
the anoxic state continues, a stage of oxygen crisis” is reached and the 
compensatory meehanis.m fails to supply .sufficient amounts of oxygen to the 
tissues. Respirations stop and, follcAA-^ing this, the heart rate is greatly sloAved. 
Some such mechanism must occur in fetal asphyxia. The initial effect of 
respiratory stimulation caused by the anoxic state produces an increase in 
the rate and depth of intrauterine fetal respiratory movements^’ ’’ causing the 
infant to a.spirate large quantities of amniotic fluid. If the anoxic .state con- 
tinues, fetal intrauterine death occurs from irreversible damage to the central 
nervous system. Yanff° has demonstrated that asphyxia results in conge.stion, 
perivascular edema, and hemorrhage into nerA^e tissue resulting in destruction 
of the neuron. Examination of the lungs in these infants Avill .shoAv evidence 
of extensive aspiration of amniotic fluid. 

If intrauterine fetal death does not I’c.sult from the anoxia, the aspiration 
of large quantities of amniotic fluid Avhich occurred in utero as the re.sult of 
the anoxic state Avill in itself prolong or aggraAmte a state of anoxia after 
birth. The alveolar sacs, distended by the aspirated fluid, are responsible for 
the clinical evidence of respiratory distre.ss as previously described. In these 
cases, the massiA'e aspiration of amniotic fluid is a major cause of death in 
that it causes a prolonged and fatal .state of asphy.xia similar to death cau.sed 
by droAvning. 

The chance for survival of these infants is dii’ectly proportionate to the 
duration of the anoxic state, to the amount of amniotic fluid aspirated, and 
to the state of lung deA'elopment. It appears obA'ious that a premature infant 
Avhose alA^eoli are immature Avill be more gravely embarrassed by a smaller 
degree of a.spiration of amniotic fluid than a term baby. A fetus .shoAving 
.signs of intrauterine di.stress .should be delivered as soon as conditions, com- 
patible Avith the safety of the mother, permit. Prolonged fetal distre.s.s Avill 
not only result in' aspiration of larger quantities of amniotic fluid, but Avfll 
increase the danger from irrcA^ersible tis.sue damage to the central nerAmu.s 
system resulting from the anoxia. 

Pneumonia: Avas the second most frequent type of lung lesion encountered 
at autopsy (27 per cent) (Fig. 2), accounting for 8 per cent of the total deaths 
in both the premature and the term groups of ba])ies. HoAvever, in the term 
f^roup, 20.8 per cent of the lung lesions Avere of this tj-pe, Avhereas in tlm viable 
premature babies its incidence increased lo 30.7 per cent (Tables III and JV j- 
Tyson,'"’ in .studying fetal mortality in Philadelphia, found tliat pneumonia 
was responsible for .5 per cent of the total mortality. 
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Tlie gross appearance of the lungs does not present any characteristic 
features suggesting this condition. The lungs appear congested but otherwise 
normal in appearance, and often retain their capacity for floating when im- 
mersed in water. The presence of aspirated amniotic fluid can be detected 
only on microscopic examination of the lungs. 

Normal amniotic fluid lias a high cellular content derived from epithelial 
desquamation of the vernix caseosa of the fetal skin. Meconium droplets are 
also present. Tliese elements are readily demonstrated in the sediment of a 
centrifuged specimen of amniotic fluid. When large amounts of amniotic 
fluid are aspirated into the lungs, these telltale flattened epidermoid cells and 
meconium droplets will be found in the alveolar spaces in large numbers. The 
extent of lung involvement depends upon the degree of aspiration. In mas- 
sive aspiration of amniotic fluid most of the alveolar sacs are filled with the 
cellular remnants of the amniotic fluid. In cases of a moderate degree of 
aspiration, areas, very frequently in a lobular pattern, of normal uninvolved 
alveoli are found. 
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A few scattered epidermoid cells frequently can be seen in the alveolae 
of infants who have died from other causes. These are usually derived from 
aspiration of amniotic fluid, wliich normally fills the trachea and upper bron- 
chial passages, with the initiation of the first breath after birth. They cannot 
be regarded as having any serious significance. 

Aspiration of large quantities of amniotic fluid occurs during intrauterine 
life as a result of an anoxic or asphyxial state in the fetus. Therefore, a 
discussion of this lesion must necessarily include some discussion of fetal 
anoxemia. Intrauterine asphyxia is known to produce physiologic and path- 
ologic changes involving every organ and tissue in the body.^’ The patho- 
logic changes produced in the lungs have been described above. Should these 
infants survive birth, they present clinical features of respiratory difficulty. 
They appear extremely pale and flaccid with weak, slow heart action. Eespi- 
rations are initiated with difficulty and, once established, these infants fre- 
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infant and were usually related to the performance of a difficult operative 
delivery. Subarachnoid and subventrieular hemorrhages were characteristic 
of the lesions found in the premature infant. In contrast they were found 
frequently in babies born spontaneously. In babies of approximately thirty- 
four to thirty-eight weeks gestation, there frequently occurred combinations 
of the dural lesions seen in the term baby and the vascular lesions observed 
in the premature infant. 
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Fig. 3. — Types of birth trauma producing fetal death. 

Spinal injuries involved the spinal cord, the vertebral column or both. 
These were more frequently combined with severe inti’acranial lesions. _ ]\Iost 
of the spinal injuries were limited to the cervical region, usually resulting in 
a fracture dislocation of the cervical vertebra and most frequently involving a 
separation of the epiphysis from the diaphysis between the sixth and seventh 
cervical vertebra. Occasionally disarticulation of the atlas and axis occurred. 
Following disarticulation of the v’^ertebra, direct injury to the spinal cord may 
occur causing incomplete or complete cord lacerations. These injuries were 
usually sustained during delivery of the aftercoming head in breech presenta- 
tions but occasionally during deliveiy of a large baby with impacted shoulders. 

Intra-abdominal injuries were found to involve the liver, adrenals or kid- 
neys and resulted from direct pres.sure on the abdomen during delivery of the 
breech or too strenuous force used in resusitation, particularly in the prema- 
ture. The types of lesions observed %vere (1) rupture of the liver; (2) hemo- 
peritoneum resulting from the rupture of a .subcapsular hematoma of the liver; 
(3) hemorrhage into the adrenal medulla; and (4) hemorrhage into the Indney. 

IV. Maceration: Gaiise Unknown.— A large group of the babies (16.5 per 
cent) autopsied were in a state of exten.sive maceration. Detailed anatomic 
dissection or microscopic study was impossible. In these eases, sections ot tne 
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For purposes of classification, the t^es of pneumonia were found to fall 
into three different groups: (1) congenital pneumonia; (2) aspiration pneu- 
monia, and (3) pneumonia of undetermined origin. Congenital 'pneumonia 
develops in the fetal lung during intrauterine life as the result of aspiration 
of amniotic fluid which has become infected, usually as a sequelae to pre- 
mature rupture of the membranes. Tliis is the type of pneumonia which 
occurs most frequently in the term infants (46 per cent). The train of events 
which leads to aspiration of infected amniotic fluid are the same as those which 
are followed by aspiration of noninfeeted fluid. Aspiration pneumonia result- 
ing from inhalation of vomitus or food was seen most frequently among the 
premature infants. Eighty per cent of the pneumonias occurring among the 
viable premature babies were of this type. Pneumonia of bacterial origin oc- 
curred less frequently (20.8 per cent). The types seen were usually broncho- 
pneumonia or a patchy disseminated bronchopneumonia. The incidence of 
this type of pneumonia was almost tAvice as frequent in the term babies as in 
the premature group. 

Hemorrhage: Avas the third most frequentl 3 ’^ encountered lung lesion (10.2 
per cent). Massive hemorrhage of the lungs accounted for 4.7 per cent of the 
deaths among the term infants and 1.25 per cent of the deaths among the 
Auable iDremature group. Onlj’^ the extenstye forms of pulmonary hemorrhage 
were listed in this group. Mild patchy areas of hemorrhages frequently seen 
in premature infants or in association Avith intrauterine asphyxia Avere not 
considered of primary importance. 

Massive pulmonary hemori'liage may develop if, Avith the occurrence of 
fetal asphyxia, respirations are initiated Avhile the head is in the vaginal pas- 
sages. During the passage of the head through the vagina, the mucous mem- 
brane is closely approximated to the mouth of the fetus. Attempts to breathe 
during this stage results in the production of a negative intrathoracic pressure. 
When all of the muscles of respiration come into plaj’’, the negative pressure be- 
comes so great that engorgement of the alveoli takes place Avith subsequent 
rupture of the atyeolar septa and blood Amssels. This condition may also re- 
sult from too energetic attempts at resusitation. 

Hyaline Membrane: This lesion Avas seen in four premature infants (5.9 
per cent). The exact etiology of this condition is unknoAvn. Its formation 
may represent a late effect of intrauterine aspiration of amniotic fluid occur- 
ring well in advance of labor and deltyery. In the succeeding antenatal period 
the fluid is absorbed but the solid elements of the aspirated amniotic fluid 
become altered to form a hyalinized gummy substance. This material blocks 
the opening of the ah’-eolar sacs, preA^ents their expansion and is responsible 
for the dilatation of the ah’-eolar ducts characteristic of this condition. This 
caiises embarrassment to respiration, due to interference with the normal dif- 
fusion of gaseous elements in the alveolar spaces and to the inefficiency of such 
exchange through the Avails of the atyeolar ducts. 

III. Birth Trauma. — The third largest cause of death was from birth trauma 
(16.9 per cent). Thirty-tAvo and nine-tenths per cent of the term and 12.8 per 
cent of the Adable premature infants died because of injury. 

The types of injuries encountered Avere found to fall into three main 
groups: (1) intracranial; (2) spinal; and (3) intra-abdominal. In some in- 
stances, intracranial injuries Avere found associated with spinal or intra-abdom- 
inal injuries (Fig. 3). 

The intracranial injuries consisted of lacerations of the dural septa, sub- 
dural hemorrhage usually due to rupture of the great cerebral veiri or its 
tributaries, subarachnoid hemorrhages and subventrieular hemorrhages. Lac- 
erations of the dural septa (falx cerebri and tentorium) and subdural or sub- 
tentorial hemorrhages were the lesions most commonly found in the term 
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of the cases. Anoxemia, prematurity, birth trauma, maceration, congenital 
anomalies and infections (mostly pneumonia) were listed as the main causes 
of death. Cruickshank* (1930) also found that 67.5 per cent of babies died of 
prematiu’ity, asphyxia, and birth trauma; 29.7 per cent of infections; and 2.7 
per cent of major congenital anomalies. Others have agreed that these lesions 
were the major causes of fetal and neonatal deaths.’'^ 

The present study confirms these findings, although due to differences in 
classification of the causes of death the findings appear to be at variance with 
these previous reports. We have attempted to avoid a mixture of physiologic 
and anatomico-pathologic terms in classifying the causes of neonatal deaths. 
Thus the term asphyxia, which denotes a physiologic state in utero, has been 
supplanted by anatomic terms describing the pathologic lesion which resulted 
from the asphyxial state and which was considered as being the major ana- 
tomic cause of death. Due to the asphyxia resulting from placental Jaemor- 
rhage, prolapse of the cord or knot in the cord, mateimal infection, or toxemia, 
deep inspiratory movements of the fetus are initiated in utero. As a direct 
result of this, the amniotie fluid contains many epithelial cells desquamated 
from the skin of the fetus. Tliese cellular elements are found in large numbers 
in the lung alveoli and serve as the basis for the anatomic diagnosis of aspira- 
tion of amniotie fluid. Other minor anatomic evidences of the asphyxial state 
will be found also, such as congestion of all viscera and small hemorrhages 
of the brain and lungs. Not all asphyxiated babies will die in utero, but many 
of those that survive intrauterine life will die in the neonatal period as an 
aftermath of aspirated amniotie fluid which occurred in utero. Due to the 
flooding of the alveoli, proper gaseous interchange is impossible, and thus 
the asphyxial state beginning in utero continues in the neonatal period with the 
production of cyanosis and convulsions. The latter symptoms frequently lead 
to the erroneous diagnosis of birth trauma. 

In the event that the amniotie fluid has become contaminated with a puru- 
lent exudate due to an amniotie sac infection, intrauterine asphyxia will result 
in the aspiration of infected amniotie fluid. Microscopically, examination of 
the lungs shows the alveoli to contain not only desquamated epithelial cells, 
but also large amounts of purulent exudate and many bacteria. Because this 
pneumonia originates while the fetus is in utero due to aspiration of infected 
amniotie fluid, this lesion has been termed a congenital pneumonia. 

The term atelectasis has been avoided because it is not an anatomic cause 
of death. "Wliile it may be present, the underlying cause which results in 
this condition such as prematurity, birtli trauma, and aspiration of food.stulT 
or vomitus should be considered the i^rimary cause of death. 

Table V has been prepared comparing our findings of the causes of fetal 
and neonatal deaths vuth those of two recent studies. The causes of death as 
reported in the preceding page.s have been reari-anged to conform with the 
nomenclature used by these authors. When this is done, the close similarity 
of the major causes of fetal and neonatal deaths in all three reports becomes 

apparent. 
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vital organs were taken and stained with the Levitidi stain to determine the 
presence of spirochetes, and microscopic study of the hone was done to detect 
the presence of syphilitic osteochondritis. 

An attempt has been made to correlate the death of the fetus and subse- 
quent maceration with some clinical maternal disorder occurring during the 
prenatal period or labor (Fig. 4). In over one-half of the cases of maceration 
(55.2 ]Der cent) no maternal cause for death of the fetus could be determined. 
Since most of these deaths occurred during the years before Imoivledge of the 
Rh factor, it- is impossible to state whether some of these macerated stillbirths 
may have been due to erythoblastosis. In the remainder, however, some ma- 
ternal abnormality was present. Toxemia was the most frequent mater- 
nal complication (21 per cent) which apparently resulted in death of the 
fetus in utero. Vaginal bleeding, most frequently due to premature separa- 
tion of the placenta, was followed by death of the fetus and was the compli- 
cating prenatal factor in 11.8 per cent. Of the 46 macerated fetuses, born of 
mothers suffering from toxemia or premature separation of the placenta, 38 
were premature. 


55 . ^% 



Fig. 4. — Complications of pregmancy associated with macerated stillbirths. 


Obstruction of the umbilical cord by loiots, prolapse or excessive winding 
about the fetus was found in 9.1 per cent of the cases of maceration and nine 
of these thirteen stillbirths were full term. 

Rupture of the uterus (1 case), severe maternal infections (3 cases), fibro- 
myomata uteri (1 case), and diabetes mellitus (2 cases) were among the re- 
maining maternal conditions. 

V. Other Causes of Death . — Space does not permit a detailed account of 
other causes of neonatal and fetal deaths. The incidence and the relative fre- 
quency of these conditions may be seen in the accompanying tables. 

■ Comment 

In recent years two studies of the causes of the fetal and neonatal deaths 
have been reported.®’ Each of these included over one thousand fetal and 
neonatal deaths with postmortem examination performed in almost 90 per cent 
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Discussion 

DE. D. ANTHONY D ’ESOPO. — Dr. Labatc approached the subject of asphyxia from 
the point of view of the pathologist, and avoided the term asphyxia which Dr. Marchotti 
and I used in our paper. This was used synonymously with the term "aspiration of 
amniotic fluid." The diagnosis of aspiration of amniotic fluid can be made only from 
pathological study and since not all of our cases were examined postmortem, the clinical 
term, asphyxia, was used. 

Dr. Labate’s slide showing the pathology of aspiration of amniotic fluid was inter- 
esting and typical. There arc other lesions that go with aspiration of amniotic fluid, or 
asphyxia, which I think should be stressed, namely, the marked congestion that takes place 
throughout the entire body of the infant; the blood vessels are dilated, and this is appar- 
ent not only macroscopically in the viscera, but also in all the microscopic sections. That 
point is interesting to me because recently in studying cases of birth injury we have been 
impressed with the frequency of the two conditions, namely, birth injury and asphyxia. 
I am sure that anybody who does new'born pathologj’’ will frequently see these two condi- 
tions associated. Sometimes it is diflicult to tell w'hich is the primary condition, that is, 
whether the child originally was subjected to birth trauma and as a result of that became 
asphyxiated, or whether the child was primarily anoxic and in the course of delivery was 
subjected to birth trauma. I wonder if the congestion, the marked engorgement of largo 
blood vessels, which I think is such an important part of the associated pathology of 
anoxia, may not to a large extent contribute to birth trauma. Where there is marked 
engorgement or congestion of the vagina, injuries such as sulcus tears may easily occur 
with instrumental deliveries. 

I wonder if the intracranial structures are not more easily injured w'hen we have a 
baby who is suiTering from anoxia. Tliere is a tendency to ru.sh the delivery of a child 
suffering from anoxia because of the fear that further anoxia will kill the baby. I believe 
that frequently in speeding the delivery we subject the baby to a considerable degree of 
trauma and as a result produce birth injuries. 

DE. MOETIhlEE D. SPEISEE. — ^It might be well to mention in connection with the 
prophylaxis of congenital pneumonia, the possible value of the routine employment of sub- 
stances such as penicillin after the membranes are ruptured in order to avoid the conse- 
quences of congenital pneumonia. 
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Table V. CoiirARisoN Studies of Neonatal j^Iortality 
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An analysis of the causes of fetal and neonatal death is valueless unless 
conclusions can he drawn therefrom which will prevent fetal and neonatal 
deaths and thus improve the mortality rate. The death rates from prematur- 
ity, pulmonary lesions, and birth trauma, which constitute the three major 
causes of death, can be greatlj^ improved. Similarly, fetal death from syphilis, 
infection, and erythroblastosis is preventable to a considerable degree. 

Table II shows the reduction in the term and premature death rate at 
Bellevue Hospital during a nine year period. This decline in the death rate 
is largely due to the precautions which have been taken to prevent the occur- 
rence of the major conditions which were found to have produced death of 
these infants. The lessons learned at the autopsy table have been carried to 
the delh'ery room and the nursery. The fetal and neonatal death rate for the 
country at large could be reduced equally well if the profession generally were 
to be made more conscious of the causes of this mortality. 

Summary 

1. An analysis of the cause of death has been made, based on the study of 
868 autopsies performed during a ten-year period beginning July 1, 1933. 

2. Prematurity, pulmonary lesions, and birth trauma were the three high- 
est causes of death. 

3. The main causes of fetal death in the term and premature infants and 
certain aspects of their prevention have been discussed. 
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eight hours of a single subcutaneous injection was considered the minimal lethal 
dose (M.L.D.). The toxicity of the total output for one period of young women 
with regular cycles and no excessive flowing was fairly uniform, the ]\I.L.D. 
lying between 0.05 and 0.2 c.c. of whole discharge. It was soon discovered, how- 
ever, that separate specimens from the same individual during a given menstrual 
period varied considerably. The greatest toxicity appeared to be in specimens 
collected early, when flow was scanty, and the least in specimens obtained when 
bleeding was profuse. Whole discharge from a patient with dysfunctional 
flowing could be shovn to contain the toxin only if the material was concen- 
trated by extraction (v.i.). The explanation for these observation was re- 
vealed when we began centrifuging the whole discharge and testing separately 
the supernatant “serum,” the bottom layer of red blood cells, and the middle 
grayish layer containing endometrial debris. The washed red blood cells were 
found to be practically nontoxic, whereas the “serum” from a normal men- 
struation was always lethal in 0.1 to 2 e.e. amounts, and the washed endometrial 
debris, suspended in saline for injection, contained the greatest concentration 
of the toxin, being lethal in amounts equivalent to 0.005 to 0.1 c.c. The toxicitj' 
of various specimens of whole discharge was then discovered to be directly pro- 
portional to the amount of endometrial debris, specimens collected during scanty 
flow at the start of menstruation containing the greatest proportional amounts 
of debris, and those from cases of dysfunctional flowing containing the least. 
It appeared, therefore, that the endometrial debris was the source of the toxin. 
This was confirmed by the demonstration that fresh endometrium obtained 
directlj’’ from the uterus just before or during menstruation was lethal to rats 
in 50 to 100 mg. amounts (wet weight), whereas 200 to 300 mg. of endometrium 
taken at other times were nontoxie. The concept was tenable, therefore, that 
the premenstrual mthdrawal of hormonal support permits catabolic changes 
in the endometrium which result in the formation or release of a highly toxic 
material. The variability in the amount of endometrial debiTs, and of 
toxicity, in various specimens indicated that postovulatory flow was associated 
vdth a more profuse release of toxin and shedding of endometrial tissue than 
pertained when bleeding was the result of estrogen withdrawal only. From 
this we would conclude that, although estrogen deprivation causes release of the 
same toxic factor as that present at postovulatory bleeding, previous stimulation 
of the endometrium by progesterone results in release of larger amounts of 
toxin. 

Extraction of Toxin from Menstrual Discharge 

In concentrating the toxic factor from menstrual “serum” or whole dis- 
charge, we used fractional salting-out with (NH 4 ) 2 S 04 and found that all of 
the toxicity was recovered in the water-insoluble portion after dialj'sis of the 
eu"lobuIin precipitate that was brought do\vn by one-third saturation with 
(NH 4 )'-S 04 . We observed that this precipitate was not entirely soluble in 
physiologic saline, as are normal serum euglobulin.s, and that if the saline saspen- 
sio'n Avas centrifuged until the supernatant was clear, all of the toxicity Ava.s 




MENSTRUAL TOXIN 
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F rom the accumulated buUc of experimental evidence it appears clear that 
only two factors are essential for endometrial lileeding in the primate; an 
endometrium and Avithdrawal of hormonal support, either estrogen alone or 
estrogen and progesterone. The classical researches of Markee^ on the behavior 
of blood vessels in intraocular transplants of monkey endometria and the his- 
tologic studies of Bartelmez- on human uteri have revealed profound and charac- 
teristic vascular changes to be constant and immediate precursors of endometrial 
bleeding. The sequence of these changes is the same whether the endometrium 
has been previously stimulated by estrogen alone or by estrogen and proges- 
terone. In the final analysis, therefore, of all the theories on the cause of men- 
struation that have been proposed, the only one that still seems to hold is that 
of estrogen deprivation, first propounded bj”- Edgar Allen in 1927.® 

Nevertheless, a number of writers have questioned the adequacy of the 
withdrawal theory. Hartman and Piror^ have raised numerous objections based 
upon their observations in monkeys. They feel that some extraovarian factor 
must be involved and, considering “the potency of infinitesimally minute quan- 
tities of chemical substances in their vasomotor action,” have suggested that 
the answer may lie in the field of pharmacology rather than endocrinology. 
Engle® has voiced similar doubts and states that “it may be a mistake to say 
that the withdrawal of one of the hormones caxises menstruation; rather such 
a lack of hormone permits changes in the endometrium and blood vessels, which 
result in the bleeding. ’ ’ 

A similar line of thought led us to study the menstrual discharge itself 
with the idea that the “bleeding factor,” if it existed, must originate locally 
and might be present in this material. Macht® had previously found in the 
sweat, saliva, and circulating blood of menstruating women a substance toxic 
to plant growth. No other scientific evidence had been reported, however, to 
indicate that menstruation might be a toxic phenomenon, although folklore 
from as far back as biblical times has considered it such. 

The Toxicity of Menstrual Discharge 

In our earliest work, published in 1940,^ we first tested pooled specimens 
from a complete menstrual period, the whole unextraeted discharge being used. 
For measuring toxicity the immature male rat (nineteen to twenty-one days 
old) was employed, and the smallest amount that caused death within forty- 

, ’Presented on Jan. 25, 1047, at a conference on Menstruation and Its Disorders sponsored 
by the National Committee on Maternal Health. 
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removes the euglobulins that may be precipitated by one-third saturation with 
(NH4)2S04 as well as the toxin, we may still be correct in assuming that the 
toxin is a large moleculed, euglobulin-like material. It differs from the euglob- 
ulins of normal serum, ho-wever, in that it is insoluble in physiological saline. 
From the previously observed findings, we feel sure that bacteria are not re- 
sponsible for the toxicity of menstrual discharge, and the very fact that Seitz 
filtration removes the toxic factor argues against the possibility that toxic prod- 
ucts of bacterial action are involved. 

The Pathologic Action of Menstrual Toxin 

The pathological effect of menstrual toxin upon the immature rat is one 
of generalized tissue and pronounced vascular damage.’’’ ® The injection is 
given subcutaneously in the nape of the neck. Within twelve hours the animal 
shows a bloody discharge from the eyes and the nose and a pronounced girdle 
of edema through the chest and axillary region. Within twenty-four hours 
the animal is usualty “dead on its feet,” but may keep breathing for another 
ten to twenty hours if a minimal lethal dose has been injected. Autopsy at 
this time reveals bloody edema throughout the axillary region, a mottled appear- 
ance in the liver, swollen, pale kidneys, and enlarged, purple adrenals, these 
being the most characteristic, grossly-apparent abnormalities. The urine is al- 
ways concentrated, indicating water retention, and sometimes bloody. Doctor 
Arthur T. Hertig has kindly consented to discuss the microscopic pathology 
resulting from menstrual toxin at the end of our papers. That the pathologic 
changes are the result of vasoconstriction and local stasis is indicated by the 
fact that the intraeutaneous injection of tiny amounts of the toxin into rabbits 
prevents the appearance of intravenously administered trypan blue in that 
area, and keeps the dye from diffusing from that area if it is intracutaneously 
administered there. The menstrual process as actually observed by Markee in 
endometrial transplants into the monkey’s eye suggests the local release of some 
vasoconstrictor material. In fact, Markee® has recently demonstrated that a 
so-called “necrosin-like” substance similar to if not identical with our menstrual 
toxin (v.i.) causes constriction of the coiled arteries in intraocular endometrial 
transplants and concludes that the vasoconstriction which begins four to twenty- 
four hours before the start of bleeding and persists throughout it is controlled 
by such a substance. 

Menstrual Toxin and Canine “Necrosin’’ 

The fact that the toxin of menstrual discharge appeared to be derived 
from the cast-off endometrium indicated that it might be a product of the tissue 
catabolism wdiieh results from wdthdrawal of hormonal support. Throughout 
our studies wm have been imbued wdth the idea that tissue catabolism from 
causes other than hormonal and in sites other than the endometrium might in- 
volve the release of a similar toxin. Negative results were acquired in our 
numerous attempts to recover a toxic protein from various parts of the anatomy 
of rats, rabbits, and guinea pigs after partial blocking of the circulation. One 
of the reasons why we were anxious to obtain the toxic factor from other than 
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concentrated in the saline-insoluble precipitate. We therefore concluded that 
the toxic factor either was, or was closely associated’ with, an atypical euglobulin. 
Saline suspensions of the water-insoluble precipitate after dialysis were used 
for tests, and, when fresh, were lethal in amounts equivalent to the M.L.D. of 
the original “serum” or whole discharge. This is the method still used by us 
for concentrating menstrual toxin. The toxic factor, however, is extremely 
labile, especialty after this partial purification. It is destroyed by prolonged 
dialysis (over seven hours against running tap water), by hydrogen ion con- 
centrations above seven or below six, by temperatures above 45° C., and by 
organic solvents sufficient to precipitate proteins. In aqueous suspension toxicity 
disappears fairly rapidly, even if kept at temperatures below freezing. The 
only means by which the original toxicity of unextracted menstrual “serum,” 
of whole discharge or of euglobulin precipitates may be preserved is by imme- 
diate and rapid freeze-drying. 

Specificity of the Toxin of Menstrual Discharge 

Hemolysis is always quite pronounced in menstrual discharge. The possi- 
bility that toxicity might be due to products of hemolysis, however, was elim- 
inated by the demonstration that toxicity comparable with that of menstrual 
“serum” could not be produced by hemolysis of the red blood cells of the same 
specimen. Furthermore, repeated washings of the endometrial debris of men- 
strual discharge with physiologic saline until all the color of hemoglobin was 
removed did not decrease the very marked toxicity of this fraction. The pos- 
sibility that bacterial contamination accounted for toxicity was, of course, 
considered. If bacterial action were involved, one would expect an increase in 
toxicity upon standing at room temperature. Early in our investigations, how- 
ever, it was discovered that unless each collection was refrigerated immediately, 
toxicity would disappear rapidly. Furthermore, sterile scrapings of menstruat- 
ing endometrium gave the typical reaction and death in test animals. Finally, 
the incubation of normal venous serum inoculated with menstrual discharge did 
not produce toxicity comparable with that of the discharge itself. 

Because the evidence seemed to us sufficient to rule out bacteria, alive 
or dead, as responsible for the toxicity of menstrual discharge, it was not until 
recently that we tested the effect of Seitz filtration. The “serum” of menstrual 
discharge is a thick, viscous fluid which, even after prolonged centrifugation, 
is never clear. Because of its content of mucoid material, it can be filtered 
only through a fast filter paper, giving a cloudy filtrate. From a 60 e.c. sample 
of “serum” we were able to get only 10 e.c. through a Seitz filter. What came 
through was thin, crystal clear, and nontoxic in five times the M.L.D. of the 
original discharge. In attempting to concentrate this filtered “serum” we 
were surprised to discover that no precipitate came dovm upon one-third sat- 
uration with (NH 4 ) 2 S 04 . The “serum” from centrifuged discharge gives a 
very heavy precipitate at this point, much more than is obtained by one-third 
saturation of venous serum. This observation leads us to wonder if the toxin 
of menstrual discharge may not be contained in or adsorbed upon a suspended 
protein aggregate. Since the removal of this aggregate by Seitz filtration also 
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ficiently purified so that nonspecific human and canine proteins, respectively, 
have been eliminated. The fact that both produce the formation of precipitin 
antibodies against themselves, therefore, is without significance. The demonstra- 
tion, however, that the serum of a rabbit immunized against menstrual toxin 
precipitates canine “necrosin’’ and vice versa supplies strong evidence for an 
identical protein factor in these two materials.^^ These cross precipitin experi- 
ments were few in number and require further confirmation. Recently we have 
been attempting to do this, but have had considerable difficulty in recovering 
enough necrosin from canine pleural exudates to produce a high enough titer 
of antibodies to give clear-cut results. For this same reason, our original hope 
that necrosin-immune rabbit serum would provide an antitoxin for menstrual 
toxin that was free of nonspecific antibodies to human proteins has had to he 
abandoned. Unless the precipitin antibody titer is as high as 1:1,000,000, 
transferable immunity is not demonstrable. This we have never been able to 
acquire in neerosin-treated rabbits, although such a titer against menstrual 
toxin is easily produced. As stated above, the serum of an animal thus im- 
munized against menstrual toxin protects an immature rat against an otherwise 
lethal dose of menstraal toxin. The same serum affords equally good protec- 
tion against a lethal dose of canine necrosin. 

The apparent identity of the product of endometrial breakdown after \vith- 
drawal of hormonal support with a protein substance released from cellular 
injury related to an inflammatory process .strengthens the concept that tissue 
catabolism from various causes may involve the production or release of such 
a toxin, thus relating this factor, possibly, to the clinical sjuidrome of burns, 
crush syndrome, shock, postoperative morbidity, etc., as well as late pregnancy 
toxemia, the various clinical pictures depending upon the amount and duration 
of formation and absorption of toxin. The fibrinolytic activity of menstrual 
discharge suggested to us that the toxin might be an intermediary product of 
the action of a proteolytic enzyme released by tissue injury. We now have 
reason to believe, however, that toxin and enzyme may be identical. Possibly 
the toxin and/or enzyme and the protective pseudoglobulin are split-off com- 
ponents of cells in the process of tissue catabolism. 

Menstrual Toxin in the Circulating Blood 

Early experiments convinced us that there was not enough toxin in the 
circulating blood at the time of menstruation to be demonsti'able by our test 
for the lethal action in immature rats. Our more recently studies of the charac- 
teristics of menstrual discharge supplied us with more sensitive tests, and we 
have found that the circulating blood of nonnal women at the time of men- 
struation differs from that collected between catamenia and resembles menstrual 
discharge in that it contains, in the cuglobulin fraction, fibrinolytic and pjmo- 
genic activity (as tested on rabbits) and, in the pseudoglobulin fraction, a sub- 
stance capable of prolonging the sundval time of rats given a minimal lethal 
dose of men.stnial toxin.^' We have also found these same properties to charac- 
terize the venous blood of pregnant women suffering from late pregnancy tox- 
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human sources was because we had sliown that immunity to menstrual toxin 
could be produced by repeated injections of sublethal amounts, and that the 
serum of an immunized rabbit prevented death in a rat given an M.L.D. of 
toxin.® We were thinking of this in relation to the treatment of late pregnancy 
toxemia, since we already had reason to believe that the same toxin was opera- 
tive in this disease. Serum from a rabbit immunized against menstrual toxin 
could not, of course, be given to human beings because of the content of non- 
specific antibodies to human protein. The production of the same toxin in other 
species, therefore, had practical possibilities from the clinical aspect. 

Wliile we were engaged in studies along this line, a preliminary report by 
Menkin appeared in Science^° describing an injury factor in the pleural exudate 
of dogs following the inflammatoiy reaction caused by turpentine. Many points 
of similarity between his so-called "necrosin’’ and our menstrual "toxin” sug- 
gested that we were dealing with the same material. Among others, "necrosin’’ 
was very labile and concentrated in the euglobulin fraction, being, however, an 
atypical euglobulin, since it was not soluble in the presence of electrolytes. In 
attempting to prepare necrosin ourselves according to Menkin’s specifications, 
we discovered that the euglobulin fraction of canine pleural exudate frequently 
has no demonstrable amount of toxicity, by- our test, and never contains con- 
centrations that compare with those in menstrual discharge. However, by frac- 
tionation of this material we were able to get enough to perform experiments 
which gave good indication that canine pleural exudates and human menstrual 
discharge contain an identical toxic factor. The pathologic effects of necrosin 
were found to be entirely similar to those of menstrual toxin, although much 
more pleural exudate must be used to demonstrate toxicity in rats.^^ The euglob- 
ulin fraction of menstrual discharge is markedly fibrinolytic as well as toxic.^^'^® 
We found canine "necrosin” also to have this property,^^* and Menkin gives 
reference to unpublished findings of his own which confirm this.^^ The pyro- 
genicity of the euglobulin fraction of canine pleural exudate as tested on rab- 
bits'^'^ w'as also demonstrable -with menstrual toxin.^^ We have been unable to 
separate the pyrogenic factor from the toxin of menstrual discharge, although 
Dr. Menkin believes that in pleural exudate they are different entities. Our 
ovm feeling is that the elevation of temperature observed in the rabbit is the 
usual response of that species to nonspecific, injurious stimuli. We have been 
unable to affect the body temperature of rats or guinea pigs with either "ne- 
crosin” or menstrual toxin. In the pseudoglobulin fraction of menstrual dis- 
charge we have found a factor capable of prolonging the survival time of rats 
given a lethal dose of menstrual toxin.^^ We discovered that this same fraction 
protects rats against canine "necrosin” and that the pseudoglobulin fraction 
of pleural exudates, both human and canine, protects against menstrual 
toxin.^^’ This finding has had practical implications which will be discussed 
further. 

The most direct evidence for the similarity of the toxic protein of men- 
strual discharge and of canine pleural exudate has been gained by immunologic 
experiments. Neither menstrual toxin nor Menkin’s "necrosin” have been suf- 
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pears to originate in the fetus and the observations suggest that it is proportional 
to the degree of anoxemia. Furthermore, the pseudoglobulin fraction of fetal 
blood is markedly protective against menstrual toxin. 

Table II. Fibrinolytic Enzyme in Maternal vs. Fetal SERUii at Time of Delivery* 



1 MATERNAL j 

1 

FETAL 





VENOUS 

1 ARTERIAL 

i 

NUMBER 

SERA 

PER CENT 

POSI- 

TIVE 

NUMBER 

SERA 

PER CENT 

POSI- 

tbt: 

NUMBER 

SERA 

1 PER CENT 

POSI- 

TI4T 

Spontaneous labor 

1-7 hours 

3 

0 

3 

0 

3 

07 

Induced labor 

2-5 hours 

3 

100 

3 

67 

3 

07 

Spontaneous labor 

18-39 hours 

4 ' 

100 

4 

75 

4 

100 

Elective cesarean 
no labor 

5 

0 

5 

100 

4 

100 


‘These experiments were performed in collaboration with Drs. Clement A, Smith, Duncan 
B. Reid and Charles C. Robey of the Boston Lying-In Hospital, Dr. Robey having collected the 
maternal and fetal bloods for study. 


Are Toxin and Enzyme Identical? 

Although quantitative tests have not been performed, the amount of enzyme 
appears to be roughly proportional to the amount of toxin present in the mate- 
rial tested. As little as 0.005 c.e. of unextracted “serum” from menstrual dis- 
charge will give complete dissolution of a fibrin clot in twenty-four hours; 
whereas more pleural exudate is required and the serum of circulating blood 
has to be concentrated in order to give a positive test by this method. The 
fibrinolytic activity of the blood of patients with late pregnancy toxemia is, in 
general, more marked tlian that in the circulating blood of menstruating women 
(Table I), and appears to be related to the severity of the disease. Furthermore, 
the administration of the protective pseudoglobulin to both pregnant and non- 
pregnant patients whose blood contains fibrinolytic activity causes a marked 
reduction or disappearance of the enzyme, this effect being associated with 
alleviation of toxic signs. Further details on tiiis subject will be presented by 
Dr. George V, Smith. These observations have led us to wonder if enEjune 
and toxin may not be identical. On the other hand, human plasma treated 
with chloroform according to the method of Tagnon and Taylor” is as mai’kedly 
fibrinolytic as menstrual discharge, but contains no demonstrable amount of 
toxicity. (It also contains no protective pseudoglobulin, much to our disap- 
pointment.) 

Source of the Protective Factor for Clinical Trials 

The most practical as well as the ric]ie.st source of this factor has been 
human exudative material from any inflammatory process. During the last 
eight months we have obtained from eight patients with metastatic cai’cinoma 
nearly 70 liters of pleural or abdominal fluid. The pseudoglobulins have been 
partially purified and concentrated by fi-aetionnl salting out with (NITJsSO^, 
and the final preparation pas-sed through a Seitz filler into .sterile vial-s. This 
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emia.^® In the serum of normally pregnant women they are demonstrable only 
during labor. Our few observations on the presence of precipitin antibodies to 
canine necrosin immune rabbit serum in the circulating blood of menstruating 
and toxemic women^® require further confirmation. The fibrinol 3 dic activity of 
venous serum of toxemic as opposed to normal pregnancies has recently been 
confirmed by Willson and Munnell.^® 

Since our last publication on the subject/^’ we have continued testing 
various types of circulating blood for fibrinoljdic enzj’-me, utilizing the method 
in which the euglobulins from 5 e.c. of serum are concentrated for test against 
a standard fibrin clot.^® An essential part of this method is establishing the 
smallest amount of fibrinogen and thrombin in the preparations used which, in 
the absence of anj’- added fibrinolysin, will give a clot that remains stable during 
the twenty-four-hour incubation period. A control must be run for each series 
of observations. Previously unpublished results on untreated women are sum- 
marized in Table I. Our earlier observations are confirmed and it is apparent 
that the presence of the enz^'^me is associated witii cellular injury from causes 
other than hormonal, as, for example, infectious, cancer and postoperative mor- 
bidity. The most striking results have been with sera from women suffering 
from pre-eclampsia and eclampsia and in specimens collected at delivery after a 
prolonged labor. 


Table I. Fibrinolytic Enzyme in the Circulating Blood op Women 


CONDITION OF PATIENT 

number 

OF 

PATIENTS 

NUMBER 

OF 

SERA 

DISSOLUTION OP FIBRIN CLOT 
% OF TESTS SHOWING : 
COMPLETE [PARTIAL | NONE 

A. Nonpregnant 






Normal — not flowing 

Flowing 

o^ngj Pathologic 

Infecdons (pelvic abscesses, etc.) 
Invasive cancer (not flowing) 

Prolapse of uterus j operation 

( 2 days postoperative 

11 

6 

5 

5 

3 

3 

3 

17 

10 

5 

6 

3 

3 

3 

0 

13 

0 

0 

0 

0 

0 

87 

83 

100 

0 

100 

100 

0 

17 

0 

100 

0 

A. Pregnant — During Second or Third Trimester 





Pregnancy normal 

6 

13 

0 

0 

100 

Pre-eclampsia or eclampsia 

G. Pregnant — at Delivery 

11 

24 

71 

29 

0 

Elective Cesarean 

5 

5 

0 

0 

100 

Spontaneous labor (1-7°) 

3 

3 

0 

0 

100 

luduced labor (2-5°) 

3 

3 

33 

67 

0 

Spontaneous labor (18-39°) 

4 

4 

100 

0 

0 


In the studies on blood at deliveiy Ave also- ran determinations upon the 
fetal blood, i.e., blood collected from the umbilical vein and arteiy (Table II). 
These are of interest in connection with the possible mechanism of formation 
and release of the enzj-me. Fibrinoljdic activity was more marked in the arterial 
than in the venous umbilical blood and bore no constant relationship to the 
amount of circulating enzjune in the mother. Thus, in elective cesarean sections 
no activity was demonstrable in the maternal blood, whereas the tests on fetal 
blood were all positive. In other words, the enzyme in the fetal circulation ap- 
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reaction had no effect on adrenal or pituitary weights, but caused a significant 
decrease in the transplantable adrenotropic and gonadotropic activity of the 
pituitaries, indicating release of both of these factors. When a toxic but sub- 
lethal daily dosage was given for five days, enlargement of the pituitaries as 
well as of the adrenals resulted, together with a decrease in transplantable 
adrenotropic activity and an increase in the content of gonadotropic hormone. 
Prom these observations it would appear that menstrual toxin (and probably 
any noxious stimulation) may, in a single overwhelming dose, have a direct 
effect upon adrenal weight. In sublethal dosages over longer periods, pituitary 
gonadotropic as well as adrenotropic activity is influenced, the indications being 
that both release and increased stimulation of gonadotropic activity may result, 
the type of response being dependant upon the amount given and the duration 
of treatment. These findings seem to us to give the ‘'adaptation reaction’’ even 
more physiologic significance than is ordinarily attributed to it, since the re- 
productive organs as well as the adrenals appear to be influenced. 


Conclusion 

Although the studies on menstrual toxin that T have presented cover a 
period of eight years, it is apparent that much work remains to be done. Cer- 
tain properties of menstrual discharge have been established, the most impor- 
tant being a toxic factor and a fibrinolytic enzyme associated with the euglobulin 
fraction, and a substance in the pseudoglobulin fraction which neutralizes the 
toxin. These same properties have been demonstrated in the circulating blood 
of women during menstruation, late pregnancy toxemia and prolonged labor 
but not in that of nonmenstruating or normally pregnant women. They have 
also been demonstrated in exudative material from inflammatory reactions, in- 
dicating that, although in the menstruating endometrium and in toxemia of 
pregnancy thej^ result from tissue catabolism due to withdrawal of hormonal 
support, other sorts of cellular injury may cause a similar phenomenon. At 
present, however, they can only be called “properties,” since neither the mech- 
anism of their formation, other than that it appears to be a part of tissue catab- 
olism, nor their chemical nature, other than that they are a.ssociated with pro- 
tein materials, has been established. Thus far we ])ave only been .scratching 
the surface in an attempt to gain some further understanding of menstruation 
and of late pregnancy toxemia and in the hope of gaining knowledge that would 
be of clinical value. We would be delighted if the pathologists, the immunolo- 
gists and the protein chemists would consider our pioneering efforts worthy of 
their more refined methods of inve.stigation. 
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relatively crude method of preparation gives good yields of the protective factor 
in a slightly cloudy, greenish fluid, which, although some preparations cause 
local soreness, has never produced any systemic reactions when intramuscularly 
injected. We would like to concentrate and purify this factor further, both 
for clinical purposes and with the aim of learning more about the nature of 
this substance. 

The Pituitary Stimulating Properties of Menstrual Toxin 

In our earliest work on menstrual discharge it was discovered that this 
material stimulated the production of functional corpora lutea in mature female 
rats,^® as well as causing pronounced adrenal enlargement.'^ This finding was 
not emphasized, since we were later informed by Dr. E. B. Astwood that he, 
in unpublished work, had observed the same phenomenon as a result of any 
injurious stimulation. Various investigators have confirmed Selye’s^® original 
observation of adrenal enlargement in rats following noxious stimuli, and have 
shown this reaction to be mediated by the pituitary. So far as we know, 
however. Dr. Astwood and ourselves are the only observers who have noted 
the stimulation and release of gonadotropic as well as adrenotropie hormones 
from the pituitary as a part of the “alarm” reaction. This effect has been 
recently confirmed bj^ experiments upon mature male rats whose adrenals and 
pituitaries were weighed following injections, and the pituitaries transplanted 
into immature females to test their content of adrenotropie and gonadotropic 
hormones (Table III). The administration in a single injection of an amount 
of toxin sufficient to kill these animals caused an immediate enlargement of 
the adrenals but no demonstrable effect upon the pituitaries, except a question- 
ably significant decrease of adrenotropie activity. The daily administration 
for tliree days of an amount that produced very little clinically apparent toxic 


Table III. Effect of Menstrual Toxin Upon the Adrenals and Pituitaries of 

Intact MatupvE Male Rats 



AUTOPSY 

HOURS 


AVERAGE PER CENT CHANGE VS. 
LITTERMATE CONTROL t 


after- 

last 

num- 

ber 



TRANSPLANTABLE 
ACT. OP PIT.t 

ADMINISTRATION 

OF TOXIN* 

injec- 

tion 

OP 

RATS 

ADRENALS 

WEIGHT 

PITUITARY 

WEIGHT 

ADRENO- 1 
TROPIC 

GONADO- 

TROPIC 

(1) 400 mg. in 1 injection 

24° 

4 

+64 ± 10 

+1.3 ± 2 

-10 ± 3 

+0.5 ± 2 

(2) loo mg. in 6 injections 
over 3 days 

16° 

'4 

+0.5 ± 4 

+9.7 ± 3 

-21 ± 2 

-37 ± 5 

(3) 400 mg. in 10 injections 
over 5 days 

16° 

5 

+52 ± 9 

+21 ± 2 

-22 ± 4 

+42 ± 5 

Control rats 

(littermate vs. littermate) 


10 

+2.1 ± 3 

+0.9 + 4 

-1.7 ± 4 

+0.7 ± 2 


. Seventy-five mg-. = M. L. D. for 193., 26 Gm. male rats. The animals in group (1) -were 
moribund at autopsy; those in group (2) -were -well except for slight subcutaneous induration at 
f. ® injections ; those in group (3) had lost -weight, were apathetic and had severe local 
reactions at the site of injections. 

cirv, experimental animal a control littermate of the same weight (± 5 Gm. was 

Simultaneously autopsied. All animals were 80 to 100 days old and weighed 150 to 200 Gm. 
do-, ^Pituitaries were ground in saline and injected in 6 injections over 3 days into 19- to 21- 
mo temale rats whose ovaries and adrenals were weighed on the 5th day. For each experi- 
pituitary recipient, a control littermate of the same weight was run that received the 
pituitary of an uninjected littermate donor. ... 



MENSTRUAL TOXIN 

n. Clinical Significance* 

George Van S. Smith, M.D., Brookline, Mass. 

(From the Fearing Besearch Zahoratory, Free Hospital for Women) 

T he finding of a toxic protein in the menstruating endometrium constitutes 
a point of departure both for explaining the local and systemic phenomena 
related to menstruation, for investigating processes similarly preceded by 
withdrawal of estrogen and progesterone, and involving endometrial damage 
such as labor and the various types of pathologic pregnancy and for the study 
of other conditions in which injury of tissue is involved. Furthermore, it con- 
stitutes a basis for the development of treatment not only of disturbances as- 
sociated with the premenstrual, menstruating, and pregnant uterus, but also 
of pathologic states resulting from many other varieties of tissue damage. 

0. W. Smith has shoivn that the atypical euglobulin derived from the 
endometrium during its late stages of retrogression is experimentally a power- 
ful tissue-damaging agent, capable also of inducing endocrine changes in- 
dicative of increased secretion and release of gonadotropic as well as adreno- 
tropic hormone. • She has also shovm by immunologic studies, which require 
further investigation and confirmation, that this menstrual toxin and Menldn’s 
canine neerosin are probably identical, thereby bringing into close relationship 
tissue damage in two species and fi’om different causes. She has demonstrated 
fibrinolytic activity to be closely associated with menstrual toxin and canine 
neerosin, and has found fibrinolysin in the circulating blood during menstrua- 
tion, labor, and toxemia of pregnancy, and following surgery and also in 
human pleural and peritoneal exudates. Furthermore, she has discovered 
that the pseudoglobulin fractions of all these fibrinolysin-eontaining fluids, 
with the exception of the circulating blood following surgery, which she has 
not yet tested, have the propei’ty of prolonging the survival time, and even 
occasionally of saving the lives, of immature rats given minimal lethal doses 
of menstrual toxin. This property requires painstaking, controlled experi- 
ments for its demonstration. Concentration of the pseudoglobulins is neces- 
sary. Protection appears to be a matter of quantitatively neutralizing the 
toxin and not of antibody formation in the ordinary immunologic sense. 

I. Menstrual Toxin and the Local and Systemic Phenomena 
Related to Menstruation 

The many and varied symptoms as.soeiated with menstruation and the 
other intangible concomitants of the process, such as changes in behavior, 
efficiency, etc., need not here be recounted. Suffice it to state that they all 

^re-'cntcfl on Jan. 2J, 3047, at a conference on menfitruaUon anti Its disorder.*! sponsored 
by the National Committee on Maternal Health. 
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muscularly into four patients with primary dysmenorrhea, one of these pa- 
tients having received it at the start of three different periods. Although 
relief or prevention of cramp.s seemed to result if the material was given 
within two hours of the start of flow, no conclusions can, of course, be drawn 
as to its clinical value on the basis of this subjective evidence. 

Of more immediate significance were the studies of circulating fibrinolysin 
in three of these patients, namely, a reduction of the enzyme two hours after 
injection of the pseudoglobulin and its absence when the serum was te.sted 
eighteen hours later. One patient’s serum was tested fifty-two hours later and 
again showed fibrinolytic activity. These tests were all run during the first 
three days of menstruation, at "which time "we have always found fibrinolytic 
activity in the serum of untreated women. Three of these patients volun- 
teered the information that their llowng was more profuse than u.sual, an 
effect consistent with vascular and myometrial relaxation from partial neu- 
tralization of the toxin. The findings in these preliminary therapeutic trials 
constitute further circumstantial evidence in support of the concept that essen- 
tially all the menstrual phenomena do stem from the endometrium and are 
manifestations of local and .systemic effects of the toxin. Moreover, the pres- 
ence of the protective pseudoglobulin in the circulation during the catamenia 
is significant, since fluids in which toxin is found also contain this .substance. 

Our inability to demonstrate circulating toxin by tests with immature rats 
we attribute to the small quantities present. When larger volumes of serum 
are fractionated, the te.sts for toxicity become confusing because of nonspecific 
effects from the injection of larger amounts of protein. At this point one 
Avonders why the protective pseudoglobulin already in the circulation during 
menstruation does not neutralize the toxin and reduce the fibrinolysin. We are 
at a loss to explain this paradox, unle.s.s Ave as.sume that the protective effect 
is the result of processing the serum. Protection AAuth the serum of menstruat- 
ing AA'omen is demonstrable only after removal of the euglobulin fraction. We 
haA’^e thought that this Avas due to the necessity of remoAung the fibrinolytic 
enzyme and toxin, but the possibility remains that some change in serum 
protein is elfected Avhich produces the protecth’^e factor. Even if this is the 
explanation, the precursors of this factor are apparently associated Avith the 
enzyme and toxin, since pseudoglobulin fractions of materials lacking in these 
properties are also lacking in protective action. 

If the protective pseudoglobulin can be prepared in sufficient, concen- 
trated amounts, we anticipate the prevention or amelioration of the disturbing 
and disabling concomitants of menstruation, chiefly irritation of nerv'e.s, as 
manifested most markedly in patients Avith epilepsy, and the irritation of 
smooth muscle Avhieh gives primary dysmenorrhea. The treatment of premen- 
strual ten.sion is, on the Avhole, already satisfactory, but Ave are planning to try 
the protective pseudoglobulin in this disorder to test our idea that it is due 
for the mo.st part to absorption of toxin. A crucial experiment Avould be the 
actual preA^ention of endometrial bleeding by the protectiA'c pseudoglobulin. 
In one patient, on tv.'o different occasion.s, the onset of Aoav' appeared to he 
delayed by the injections Avhen her period Avas due and she Avas having 
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reflect constitutional as well as local disturbance of greater or lesser degree. 
This conclusion is confirmed by the objective findings, both local and systemic, 
such as: uterine congestion, uterine contraction — even tetanic contraction, 
pelvic congestion, systemic retention of water, increased fragility of skin capil- 
laries, exaggeration of dermatologic lesions, congestion of mucous membranes, 
changes in intestinal activity, exaggeration of cerebrospinal disorders, and 
changes as in the encephalogram. The pathologic physiology of these tangible 
concomitants of menstruation seems best explained on the basis of mild vascu- 
lar insult resulting in congestion and stasis and mild damage, i.e., irritation, 
of other tissues as expressed by changes in the activity of muscles, mucous 
membranes, nerves, and skin. In other words, the pathologic physiology may 
be considered similar to that which takes place in the endometrium prior to 
the stage of vascular rupture and tissue necrosis. From the information al- 
ready available, we are postulating that all the signs and symptoms related to 
menstruation are ascribable to the action of the menstrual toxin, with the pos- 
sible exception of some engorgement and soreness of the breasts. The most 
obvious confirmation of this hypothesis lies in the repeated clinical observation 
that women with nonpathologic ovaries and without anj'- endometrium have 
no symptoms indicative of ovarian hormone withdrawal except that some com- 
plain of periodic or aperiodic soreness of the breasts. It remains to be proved 
that these women with ovaries and without endometrium have none of the ob- 
jective signs of ovarian hormone withdrawal just enumerated, but Thorn and 
Emerson,^ in a careful study of water balance in one such patient, found one 
sign absent, namely, the retention of wmter consequent upon the drop of 
urinary estrogen. 

Once shedding of the endometrium is under way, diuresis occurs and the 
menstrual molimina usually disappear or become milder, due, w^e think, to 
removal of the source of the toxin. In further support of our hypothesis is the 
usual absence of menstrual molimina in patients flowing from a proliferative 
endometrium, and in their endometrium and discharge 0. "W. Smith has found 
less toxin. 

There is one more objective systemic finding that deserves mention, though 
its significance is still unknown, namely, a drop of serum diastase during the 
forty-eight hours before menstruation.” On the basis of circumstantial evi- 
dence, we have guessed that this might reflect increased activity of the adrenal 
cortex, a reaction which, according to our findings, would be expected to result 
from menstrual toxin. 

We think that the amount and duration of endometrial bleeding depend 
on the amount and rate of formation of the toxin and whether it is formed 
foeally or diffusely, these variables depending, in turn, upon hormonal balance 
and vascular behavior. The exaggeration of menstrual .molimina termed pre- 
menstrual tension we would attribute to prolonged absorption of the toxin 
from a secretory endometrium before its disintegration. The spasm of primary 
dysmenorrhea we think is an exaggei'ated local effect of the toxin. To test 
this assumption we have thus far injected the protective pseudo globulin intra- 
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molimina. Perhaps if injections were continued in sufficient amounts the endo- 
metrium would regress without desquamation. The results of such an experi- 
ment would undoubtedly yield definite information concerning the purpose of 
menstruation. On the basis of the laboratory work and the endocrine findings 
just before and during menstruation, we can think of one possibly justifiable 
purpose, namely, toxic stimulation of the hypophysis. Because of this we have 
postulated that the induction of postovulatory-like endometrial bleeding in 
patients with anovulatory disorders might, through the action of the toxin, 
result in better gonadotropic activity. This is perhaps one reason why the 
use of progesterone in larger and properly-timed amounts, with the ensuing 
menstrual-like bleeding, has been an advance in the treatment of anovulatory 
disorders. It seems significant also that patients given progesterone-induced 
flowing from a secretory endometrium often complain of uterine cramps. 

From the facts already available, however, the menstrual toxin probably 
affects all the tissues of the body so that some broader purpose. than just toxic 
stimulation of the hypophysis needs to be found. The menstrual phenomenon 
may reasonably be considered to fulfil the requirements of an ‘‘alarm” reac- 
tion and a “general adaptation syndrome”^ and as such to keep the vegetative 
systems of the body “in line,” as it were, for reproduction. This explanation 
still leaves unanswered why menstruation should be necessary in the female 
primate. We can only suggest that her vegetative systems would otherwise 
function improperly as a result of the increased cerebration presumed to occur 
because of her increased bulk of cerebral tissue. 

II. The Termination of Normal Pregnancy 

We have no positive evidence that a menstrual-like series of events plays 
any part in labor and delivery, but there are suggestive analogies between 
these episodes. Eoughly, between the twenty-first and the second days before 
the onset of labor, when there is progressive withdrawal of the placental 
steroid hormones, retention of water takes place. Serum diastase decreases 
during the ten days before parturition, as it does before menstruation.^ From 
studies thus far undertaken. Dr. Arthur T. Hertig has found evidence of retro- 
gressive changes in the decidua- in relation to delivery, for example, leucocytic 
infiltration. The circulating fibrinolysin and protective pseudoglobulin pres- 
ent after some hours of labor constitute another analogy to menstruation, 
although we are puzzled by the fact that these properties are not demonstrable 
at the start of spontaneous labor, especially since they appear in the circula- 
tion some hours before the onset of menstruation. We are likewise imable 
to explain by analogy why diuresis begins before labor, whereas it coincides 
with menstruation. We are, therefore, stHl hazy concerning the possible clin- 
ical significance of menstrual toxin in relation to the onset of labor, although 
the hormonal changes are entirely similar to those before and during menstru- 
ation and the development of toxemia of pregnancy, and in both of these situ- 
ations there is good evidence of circulating toxin as a result of the withdrawal 
of hormonal, support. The finding of circulating fibrinolysin and protective 
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Although it could be argued that the drops in blood pressure resulted from 
injecting changed protein and that the decreases in albuminuria were attri]3u- 
table to reduced pressure, a number of observations are against this explana- 
tion. In the first place the quantitative tests during the control period showed 
increasing albuminuria prior to injections, despite the fact that in all the pa- 
tients hypertension had been considerably reduced by routine clinical meas- 
ures. Furthermore, the effect of injections upon albuminuria was very much 
more striking than upon the hypertension. Finally, if the results observed 
were merely due to administration of changed protein, it is unlikely that the 
observed losses in weight would have ensued, and even more imlikely that 
the fibrinolysin would have disappeared or become diminished. Because of 
this possibility, however, 0. W. Smith treated one patient for one day with 
a preparation of pseudoglobulin which she had found to be inactive in pro- 
tection tests. At the end of the twenty-four hour period, the patient’s urinary 
albumin and blood pressure had risen and her serum still caused complete 
dissolution of a fibrin clot. Then an active preparation was used and the de- 
sired changes followed. 

The results of these preliminary therapeutic trials seem to us best ex- 
plained as effects of neutralizing a toxic protein by another protein derived 
from damaged tissues. That they were obtained with a protein sho^vn to be 
protective against the menstrual toxin appears to confirm our hypothesis that 
menstrual toxin is the cause of toxemia of pregnancy. Considering the sources 
of the protective pseudoglobulin, however, and the evidence for the similarity 
of menstrual toxin and a protein of "widely different origin, namely, canine 
necrosin, and the association of fibrinolytic activity "with other conditions in- 
volving damage of tissues (and this is not a new observation, dissolution of 
incubated clotted blood having for years been noted in cases of severe sepsis, 
toxemia of pregnancy and shock from various causes), we feel that the sig- 
nificance of these clinical tests is broader, that toxic protein catabolites from 
damaged tissues in general and menstrual toxin may be identicaF and that 
therapy -with the sort of pseudoglobulin now under trial may have far-reaching 
possibilities. This feeling is consonant with the present increasing realization 
of the importance of protein in the maintenance of homeostasis. 
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•nicrks * for example, reported hl.s studies of the endometrium and vapin.al mtico.ea of a 
vmmP^rornan dvinc of hums. The last menstrual period had bepun Ofteen day.s before death. 

hvDcremla^ and beginning coagrutation necrosis characterized the late prollfcmti'e 
endomitrium rhd the vaginal mucosa he Interpreted as showing a picture tjTieal of menstnin- 
tlon, namely, hyperemia and desotiamation of the fuiperflei.al layer. 



Volume 54 
Number 2 


MENSTEUAL TOXIN 


217 


pseudoglobulin after prolonged labor and following induced labor indicates 
that the toxin has been active. Furthermore, the well-lmovui increased sus- 
ceptibilit}’^ of women at the time of delivery to shock from loss of blood and 
operative procedures and the occurrence of intra- and postpartum eclampsia 
are in keeping with the idea that a toxin is present. The occurrence of post- 
partum eclampsia would seem to point clearly to the decidua as its cause. “We 
would theorize that the menstrual toxin does cause the prepartum retention 
of water and contribute to labor contractions through irritating the myome- 
trium, but that something prevents fibrinolytic activity from manifesting itself 
in the circulation before and at the start of this event. 

in. Toxemia of Pregnancy 

0. W. Smith has described the finding of fibrinolysin and protective pseu- 
doglobulin in patients with toxemia of pregnancy. A similarity to menstrua- 
tion is also indicated by the following: the well-known retention of water, 
the withdrawal of estrogen and progesterone that precedes the disease, the 
decrease of serum diastase that preliminary studies^ have shown to precede the 
disease, the increased uterine irritability, the systemic pathology which is like 
that of the premenstrual and early menstruating endometrium and, finally, the 
amelioration of the disease when the uterus is emptied and removal of decidua 
is under way. The fibrinolytic property of the blood of these patients disap- 
pears post partum. Therefore, we think that menstrual toxin is the precipi- 
tating cause of toxemia as well as menstruation. The presence of menstrual 
toxin in pre-eclampsia and eclampsia, however, remains to be proved, even 
thougli the circumstantial evidence for it is strong. Biological studies of the 
decidua, the blood coming away with the placenta and the lochial discharge 
remain to be performed. Whether or not the idea is new, we opine that 
toxemia of pregnancy is a disease peculiar to the human female because she 
menstruates, toxic separation of the placenta being the most striking example. 
Furthermore, we lean to the thought that once damage to systemic tissues by 
the menstrual toxin has progressed sulficiently, they themselves may release 
toxic protein and irreversibly aggravate the disease, making it similar to sec- 
ondary or irreversible shock. 

With the cooperation of the Boston Lying-in Hospital, 0. W. Smith has 
thus far studied six patients with pre-eclampsia before, during, and after 
treatment with the protective pseudoglobulin made by her. The findings are 
shown in the aeeompanjdng table. All but the last patient had been in the 
hospital on toxemic regime for one to three weeks before the trial of therapy. 
Tn addition to the decreases of blood pressure and urinary^ protein and the 
disappearance or diminution of the circulating fibianolysin, losses of one to 
five poimds in weight were effected. When treatment was omitted, the find- 
ings were reversed. When treatment was resumed the reductions again fol- 
lowed. Although the complete disappearance of urinary protein was not 
brought about with the limited amounts of pseudoglobulin available, .50 to 68 
per cent decreases were achieved. 
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tmn. In the same year Gaines and MacDowelP® recorded still another fatality 
due to ruptured rectum. The first serie.s -was that of Kassebohm and Schreih- 
er" in 1937, consisting of 18 patients including the two deaths earlier reported. 
Borde^^ in the same year published a monograph on the obstetric complications 
of Ijunphopathia venereum which included two postpartum deaths due to peri- 
tonitis (Cases 2a and 2b, Table I). 

In 1938 Anderson^“ described a death due to ruptured uterus following 
version and extraction. Pollard and HellendahP® in 1942 reported another fa- 
tality, due to ruptured rectum after breech delivery. In the same year Wilson 
and Hesseltine presented their series of 18 eases, including two cesarean 
sections, two patients with colostomy, and the first instance of delivery compli- 
cated by twins. 

A series of 48 deliveries, including one death due to spontaneous intra- 
partum rupture of the uterus, was reported by Kaiser in 1943. He urged 
that cesarean section be reserved for those patients with extensive involvement 
of the pouch of Douglas or the pelvic soft parts. Spontaneous delivery and 
close postpartum observation were recommended in the event pelvic d'eliveiy 
was decided upon. In the same year Marcano^' reported 14 cases from Vene- 
zuela, including three cesarean sections and one maternal death. The latter 
patient was delivered by version and extraction after unsuccessful attempts at 
forceps delivery. She went into shock immediately post partum and parenteral 
therapy was given. However, the pulse disappeared, the patient suffered 
“trastornos nerviosos” (convulsions ?) and expired in collapse. No autopsy 
is reported, but it seems likely that this patient died of hemorrhage due to a 
ruptured uterus. In 1944 Finn described 7 more cases, one of whom had a 
colostomy. Another of his patients .suffered a ruptured uterus after four hours 
of labor and was successfully treated by section and h3^stereetoray. The ma- 
ternal death recently referred to bj' Gusberg-® has been previously reported' by 
Pollard and Hellendahl.^® 

The first record of a patient delivered in the presence of a colo.stomy per- 
formed because of rectal stricture is that of Huet and Gauthier-Villars^® in 
1935 (later reported again by Vignes,^® to whom Kaiser erroneousl}” attributed 
this case). In 1942 Pollard and Hellendahl repoided the first cesarean section 
done in the presence of a colostomy. 

Reports of other isolated eases are included in Table I. 

Experience at Charity Hospital 

Thirty-eight deliveries productive of thirty-nine infants in twenty-six pa- 
tients suffering from pelvic lyraphopathia venereum have been found in the 
I'eeords of Charity Hospital in New Orleans for a period from 1937 to 1946. 
There were no maternal deaths. The.se cases are summarized in Table TI. 

At the time of delivery the parity of the patients was : 

Para 0 — G cases 
Para i — 8 cases 
Para ii — 7 cases 
Para iii — 5 cases 
Para iv — 5 cases 
Para v — 3 ca.scs 
Para or more — 1 case.'; 


Nineteen patients, or 70 per cent of the gi'oup, have Jiad but one delivery 
under our ob'^eiwation after the diagnosis of rectal stricture was established. 
Four natients have had two deliverie.s, two patients three, and one patient four 
deliveries. No individual is known to have had an exacerbation of the Ijmipho- 
patliia in association with pregnancy. 



LYMPHOPATHIA VENEREUM COMPLICATING LABOR 

An Analysis of Thirty-Eight Oases 

ImviN H. Kaiser, M.D., Baltimore, Md., and 
Edward L. King, M.D., New Orleans, La. 

(From the Department of Obstetrics, Tulane University School of Medicme and Charity 

Hospital of Louisiana in New Orleans) 

L YMPHOPATHIA venereum eompiieates pregnancy primarily by the in- 
iflammatory lesions it produces in the mother whieh impede the progress of 
labor. The dystocia produced by this disease falls into two anatomic groups. 
The first is caused by the elephantiasis-esthiomene variety of vulvar lesions. 
Its management in no wise differs from that of similar soft tissue outlet dys- 
tocia due to other causes. The second type is caused by the extensive scarring 
of the soft tissues of the pelvis, of which the rectum is usually the first in 
volved. This is due primarily to the virus and also to the usually associated 
secondary infection. The problems presented by this second type are unique 
in obstetrics. 

Information concerning this subject continues to accumulate. Neverthe- 
less the latest editions of standard obstetric textbooks ,(Beck,^ Greenhill,^ 
Stander®) and the larger systems of obstetrics and gynecology ( Adair Curtis, 
Davis®) provide incomplete information if they mention the subject at all. The 
most recent general review of lymphopathia venereum similarly fails to dis- 
cuss the obstetrical complications adequately.^® 

Only four series of cases of lymphopathia venereum complicating labor 
have been presented from American hospitals (Kassebohm and Schreiber,^ 
Wilson and Hesseltine,® Kaiser,® and Finn^®). Of these, but two provide ade- 
quate data on a large enough number of patients (Wilson and Hesseltine — 18 
patients ; Kaiser — 48 patients) to permit conclusions as to the conduct of labor. 

It therefore seems appropriate to present a series of 38 labors in 28 women 
with pelvic lymphopathia venereum observed at the Charity Hospital in New 
Orleans between 1937 and 1946. Further, it is proposed to discuss this com- 
plication and the problems directly related to it on the basis of the material 
available in the literature. 

Review of Literature 

One hundred twenty-four instances of rectal stricture complicating labor 
appear in the literature. Seventy-eight of these are included in Kaiser’s re- 
port to whieh the reader is referred. An additional 46 cases omitted from that 
report are summarized in Table I. 

The first recorded case of rectal stricture complicating labor was pre- 
sented by DorsetF’^ in 1920. His patient died of pei’itonitis due to a rupture 
of the rectum following forceps delivery. Sixteen years later Kassebohm and 
Sehreiber'*® reported two more deaths, one of them flue to rupture of the rec- 
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Table I. Forty-six Additional Labors in the Presence op Eectal Stricture Recorded in the 

Literature 


AUTHOR 

AGE 

PjVRITY 

DURATION 
OF LABOR 

TYPE OF 
DELIVERY 

FETAL 

WEIGHT 

COMPLICATIONS 

1. Dick, W. 

? 

? 

? 

Spontaneous? 

? 


2. Borde, R. A. 

29 

? 

20 

Spontaneous 

2,700 

Discharge of pus from anus 
at full dilatation. 

2a. il}id. 

2S 

0 

48 

Forceps 

2,760 

Prolonged first stage. Mater- 
nal death in 24 hours due 


2b. ibid. 


32 


to peritonitis. Vagina, cer- 
vix and uterus intact. In- 
correctly attributed to Vig- 
nes by Kaiser, Table I, 
Case 24. 

Cesarean 4,230 Infant hydrocephalic. Ma- 

ternal death due to peri- 
tonitis. Incorrectly attrib- 
uted to Vignes by Kaiser, 
Table I, Case 23. 


3. Anderson, H. E. 

4. Pollard et al. 

0 . Rodriguez et al. 
G. Goldman, H. 

7. Wilson et al. 

8. Wilson et al. 

9. Wilson et al. 

10. Wilson et al. 

11. Wilson et al. 

12. Wilson et al. 

13. Wilson et al. 

14. Wilson et al. 

15. Wdson et al. 

1C. Wilson et al. 

17. Wilson et al. 

18. Wilson et al. 

19. Wilson et al. 

20. Wilson et al. 

21. Wilson et al. 

22. Wilson et al. 

23. Wilson et al. 

24. Wilson et al. 

25. Chavanne, F, C. 

26. Marcano, M. 0. 

27. Marcano, M. 0. 

28. Marcano, M. 0. 

29. Marcano, M. O. 


37 5 31/2 

? ? ? • 

26 ? 15 

30 ? 

23 4 ? 

26 2 ? 

40 1 ? 

32 1 ? 

33 1 ? 

23 0 ? 

25 1 ? 

33 4 ? 

34 5 ? 

26 4 ? 

26 3 ? 

24 0 ? 

30 4 ? 

30 0 ? 

32 1 ? 

32 2 ? 

37 1 ? 

? 2 ? 

35 4 

22 0 6 

21 0 9 

35 2 

? 1 22 % 


Spontaneous 

7-5 

Cesarean 

? 

Spontaneous 

2,100 

Cesarean 

7-3 

Cesarean 

? 

Cesarean 

? 

Forceps 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Spontaneous 

? 

Cesarean 

2,450 

Cesarean 

2,750 

Cesarean 

3,540 

Cesarean 

1,570 

Version and 

2,540 


extraction 


30. Marcano, M. 0. 

31. Marcano, M. O. 

32. Marcano, M. O. 

33 . Marcano, M. O. 

34. Marcano, M. O. 

35 . Marcano, M. O. 

36. Marcano, M. O. 

37 . Marcano, M. 0. 

38. Marcano, hi. O. 

39 . Marcano, M. O. 


40. Finn, W. 

41. Finn, W. 

42. Finn, W. 

43 . Finn, W. 

44 . Finu^ W. 

45 . Finn, w! 

46. Finn, W, 


42 

0 

? 

Forceps 

2,900 

28 

6 

? 

Forceps 

3,500 

27 

0 

17 

Spontaneous 

2,180 

? 

0 

10% 

Spontaneous 

3,030 

25 

3 

5 

Spontaneous 

3,010 

24 

0 

20 

Spontaneous 

2,400 

? 

4 

11 

Spontaneous 

3,510 

42 

11 

4 

Spontaneous 

3,350 

28 

3 

51/2 

Spontaneous 

3,450 

30 

1 

17% 

Spontaneous 

3,270 

? 

4 

? 

Spontaneous 

? 

? 

0 

? 

Spontaneous 

? 

? 

2 

6 

Spontaneous 

? 

? 

? 

? 

Forceps 

? 

? 

? ' 

? 

Midforceps 

? 

? 

0 

? 

Forceps 

? 

? 

6 

4 

Cesarean 

? 


Colostomy. 

Neonatal death. 

Pelvic mass. 

Pelvic mass. 
Rectovaginal fistula. 
Twin delivery. 
Colostomy. 

j- Same patient. 
Same patient. 


Colostomy. 
Rectovaginal fistula. 


Rectovaginal fistula. 

Pelvic scarring noted. 

No cervical dilatation. 

Rectovaginal fistula. 

Maternal death in shock, fol- 
lowing unsuccessful for- 
ceps, attempted because of 
fetal distress in second 
stage, and then successful 
version and extraction. 

Artificial anus. 400 Gm. twin 
delivered. 

Vaginal scarring 

Perineal fistulae. 

Artificial anus. 


Artificial anus. 

Perineal and genital lesions 
present. 


Colostomy. 


Rupture of lower uterine seg- 
ment after one hour second 
stage. Hysterectomy. 


Fetal weight is given in pounds and 
vertex^^^^ that no information on this point is 


ounces or grams as originally recorded by the autlior. 
given in the original report. All presentations were 
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Only two of the patients had contracted pelves, both of slight degree and 
of no clinical significance. 

Five patients came to delivery, one of them on four occasions, with pre- 
existing colostomies. In two of these patients cesarean section was done. 
Three other patients had pre-existing rectovaginal fistulas, and' another had had 
a rectal resection performed. There is little detailed information concerning 
the state of the strictures or the pelvic soft tissues. In many eases there were 
few spontaneous complaints referable to the bowels, and the rectal stricture 
was an incidental finding. Antepartum complications other than these were few 
in number. 

At delivery thirty-two fetuses, or 82 per cent, were in normal vertex pres- 
entation and one was in breech. One presented by right mentum anterior. 
In five there is no record. 

_ Method of delivery was as follows : spontaneously by vertex — twenty-three 
deliveries, or 59 per cent; forceps — ^ten, or 26 per cent; breech extraction — 
one; cesarean section — three, or 8 per cent; two not I’eeorded. One twin deliv- 
ery is included, both infants being delivered spontaneously by vertex. 

Duration of total labor was not increased. There is no information 


available on the duration of the second stage of labor, TAvent 3 ’’-tAVO labors, or 
58 per cent, lasted under eleven hours, and seven more, or 18 per cent, lasted 
between twelve and eighteen hours. Only five labors lasted longer than 
eighteen hours. The most prolonged labor according to the records la.sted 
fifty-five hours (Case 10a), but a review of the details makes it seem likely 
that about thirty-six hours of false labor are included in that figure, A 
secundipara (Case 8) suffered primarj'- uterine inertia and intrapartum infec- 
tion, but did well following forceps deliverj^ A grand multipara .(Case 9) 
delivered a breech and twins without difBeulty, 

One patient (Case 2) delivered on four occasions in the presence of a 
colostomy, the latter two after a permanent loop colostomy had been estab- 
lished. The first three deliveries of term-sized infants wmre terminated by for- 
ceps, although labor in the last of these was of brief duration. Only the 
fourth delivery, a small premature wmghing 3 pounds, terminated spontaneous- 
1}% The mother recovered uneventfully each time. 

Another patient (Case 3), a 36-3mar-old para 2-2-0-0-1*' with a normal pelvis, 
was the most instructive one seen. She proceeded slowly but well in labor 
until full dilatation had been reached. Vaginal examination then disclosed 
membranes intact, vertex high, and cervix fullj^ dilated. Extensive scar tissue 
involving the rectum, the rectovaginal septum, and all the soft tissues of the 
pelvis was palpated. The membranes w^ere ruptured artificially, but de.spite 
good labor no further descent of the head occurred. Low cervical .section and 
tubal ligation wmre carried out. At operation the rectum and low'er sigmoid 
w'ere found to be scarred, firm, and fixed to the sacrum. Tlie entire posterior 
half of the soft tissues of tlie true pelvis were thickened and resistant, making 
clear that the failure of descent was due entirelj* to tlie infection of the soft 
tissues by Ijmphopathia venereum and its seeondarv effects. The patient had 
an uneventftil eonval&seence. Had Ihi.s patient been delivered b.v forceps or 
bj^ version and extraction a tx-aged.v would have been inevitable. 

Tw’o other cesarean sections were performed. A seeundigravida (Case 5) 
failed to go into labor after premature rupture of the membranes despite .sev- 
eral attempts at induction, and a .secfion-h.vsterectomy Avas done. An essential 
primigravida (Ca.se 6) also suffered premature rupture of the membranes and 


•AATipn narity is desiKnatcd in this manner, the tirst nurnbor refer.s to tlie todil numh r 
r r- the cocond to the full-term prei?nancle.«, the third to prem.aturc dellvcne.'-', tlie 

"and the la.st to the number of ll^'iiig’ children. In this e.x.'imple, the p.atient 
h°'^s*^been pre^ant twice, had two full-tenn deliveries, no premature.s, no abortions and one 
livins child. She Is a pravida iii. para il. 
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ture. Three other operations were performed for multiple indications, includ- 
ing the lymphopathie process in two instances. Lymphopathia venereum wa.s 
therefore implicated in at least two-thirds of the sections done, and in a section 
rate of at least 8 per cent in the whole series. Its etiologic connection is ques- 
tionable in Finn’s patient, in whom the section was done for ruptured uterus. 
The other sections were done for hydrocephalus, contracted pelvis, failure of 
labor with prolonged rupture of the membrane.s, and failure of the cervix to 
dilate. Mareano has suggested that this last condition is due to infection of the 
cervix by lymphopathia with secondary scarring. 

Forceps delivery preceded three of the maternal deaths, a mortality rate 
of 12 per cent for the procedures. Inasmuch as study of the individual cases 
makes it likely that several of the uneventful forceps operations were per- 
formed as elective prophjdaetic procedures, the mortality rate for indicated 
forceps is undoubtedly much higher. 

Following breech delivery, done in five instances, there was one death due 
to rupture of the rectum. The infant’s weight is not recorded in this case 
report, and we can speculate only as to the role of the aftereoming head in 
producing this accident. 

Version and extraction was performed four times, o)ice for placenta 
previa in a multipara with a slight stricture and a 2,250 Gm. infant, and three 
times for dystocia. All three of the latter patients died, one of a ruptured 
rectum, one of a ruptured uterus, and one in .shock with her reproductive tract 
intact. This leaves no doubt that version is absolutely contraindicated in the 
presence of pelvic lymphopathia. 

Spontaneous deliveiy occurred' in 101 eases and eventuated in two deaths, 
one due to ruptured rectum, and the other due to ruptured uterus. Therefore, 
not even this form of delivery can be regarded as entirely free of ri.sk. 

The maternal mortality rate for these 162 cases is 6 per cent. In all likeli- 
hood this is exaggerated by the many reports which have been concerned with 
isolated fatalities. The six series of patients reported include 143 cases witli 
four deatlhs, a maternal mortality rate of 2.8 per cent, which seems a more likely 
figure. It is noteworthy that antemortem diagnosis of rupture of the rectum 
has never been made in these cases. The re.sults of treatment of rupture of the 
rectum due to trauma, consi.sting mainly of fluid replacement, chemotherapy, 
and colostomy to divert the fecal stream, are sufficientlj’' good to warrant the 
hope that postpartum patients would respond well to such treatment. The 
diagnosis can be made on the basis of appearance of shock post partum, accom- 
panied by severe lower abdominal pain. The signs of peritonitis appear with- 
in a few hours. In its early' stage.s, the condition may be confused with rup- 
ture of the uterus which itself necessitates laparotomy. A preoperative dilTer- 
ential diagnosis might be made by an x-ray taken in the lateral decubitus 
position for the demonstration of air in the peritoneal cavity, although it ha.s 
not been attempted in these cases. The sine qua non of diagnosis is a high 
index of su.spicion when the presence of pelvic lymphopathia in the parturient 

is known. 
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made very poor progress when she finally fell into labor. In view of her age 
and the presence of the rectal stricture, an extrap eritoneal section was per- 
formed. The results in these eases were excellent. 

The puerperia in these thirty-eight deliveries were uneventful. Ten pa- 
tients, or, 26 per cent, had a febrile course, none of any gravity. There wei^e 
ho complications referable to the bowel complaints. 

Two patients were sterilized, both at section. 

The infants were not remarkable as to weight. Thirty-five, or 90 per cent, 
were living at birth. Two were stillborn following prolonged labors, and two 
more were stillborn prematures. 

Discussion 

There are now available for study 162 eases of labor in patients with rectal 
strictures and pelvic Ijunphopathia venereum. This study suggests certain 
rules for the conduct of labor in these patients, rules which have been previous- 
ly discussed in part by several authors. 

At this point a few comments on the incidence of this complication are in 
order. Finn^° states that “lymphopathia venereum is an obstetrical rarity,” 
and is echoed in the latest edition of Stander’s textbook.® It is true that the 
disease is seen only rarely among white women in the United States, but it is 
not uncommon among Negro women. The series now reported from Harlem 
Hospital in New York,"^ the Johns Hopkins Hospital in Baltimore,® and the 
present series from New Orleans are sufficient to dispel any idea of actual rarity. 
Further, experience has shown that the incidence rises sharply when the mem- 
bers of the obstetric staff become interested in the complication, probably be- 
cause under ordinary circumstances minor degrees of pelvic scarring are not 
likely to dvaw attention. From the data at hand it is not possible to make any 
reliable statement of the incidence of pelvic lymphopathia in gravidas. How- 
ever, between 1937 and 1942, forty-two instances of this complication were seen 
at Charity and Hopkins Hospitals. 

Since the finding of rectal stricture at once suggests the possibility of dys- 
tocia, we have summarized these 162 cases by mode of delivery in Table III. 


Table EH. Mode op Delivery and Deaths in 162 Deliveries in the Presence 

OF Pelvic Lymphopathia Venereum 


MODE OF DELIVERY 

NUMBER 

PER 

CENT 

NUMBER 

DEATHS 

PER CENT OP 
162 CASES 

PER CENT OP 
CASES BY MODE 
OF DELIVERY 

BpoDtaneous 

104 

64 

2 

1.2 

2 

Forceps 

25 

15 

3 

1.8 

12 

Cesarean section 

20 

12 

1 

0.6 

5 

Breech extraction 

5 

3 

1 

0.6 

20 

Version and extraction 

4 

3 

3 

1.8 

75 

Miscellaneous 

4 

3 

0 

- 

- 

Totals 

162 

100 

10 

6.1 



Of the 20 sections performed, the indications for the operation are noted 
in the reports of eighteen. Eleven of these sections were done because of 
dystocia, either anticipated or actual, due to pelvic scarring and rectal strie- 
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soft tissues are so extensively involved' as to preclude the passage of the pre- 
senting part, an elective section must he performed. The extent of the in- 
volvement may he judged in terms of fixation of the region of the pouch of 
Douglas, of adnexal thickening, and of the presence or absence of fistula forma- 
tion. In most instances a trial of labor can he allowed, with the expectation 
that failure of descent of the presenting part wiU be followed by cesarean 
section rather than forceps or version, regardless of the state of dilatation of 
the cervix. Forceps should not be employed in patients with pelvic lympho- 
pathia if the vertex is not at the outlet, unless failure to descend is exclusively 
d*ue to some other obstetrical complication. 

The presence of eolostom}’- apparently does not present any special difficul- 
ties. One of our patients suffered a mild herniation of her colostomy about two 
weeks from term. This condition responded rapidly to bed rest and local care. 
Seventeen deliveries have been recorded in mothers with colostomies, without a 
maternal death, although presumably they suffered the most extensive disease 
of the group. It may be that diversion of the fecal stream allows resolution 
of some of the secondary infection and scarring. Three patients with colostomy 
delivered by section, seven by forceps, and seven spontaneously. For section, 
the area of the colostomy is simply draped out of the operating field. No 
wound infection due to contamination has occurred. Kaiser reported one 
colostomy and one precolostomy done at the time of section, with excellent 
results. 

Postpartum care of patients wuth pelvic lymphopathia must be most 
meticulous for the first twenty-four hours, inasmuch as rupture of the uterus 
or rectum should be readily remediable if diagnosed. Heavy sedation should 
be avoided and the patient regularly and frequently examined. Peritoneal 
irritation or shock should immediately suggest rupture of the uterus or rectum, 
and indicate exploratory laparotomy. 

Summary 

Thirty-eight labors in the presence of pelvic lymphopathia venereum and 
rectal stricture obseiwed in the Charity Hospital in New Orleans have been 
reported. There were no maternal deaths. Three cesarean sections were 
performed. 

The 162 labors now recorded in the litei’ature have a maternal moidality 
rate of 6 per cent, but this figure appears to exaggerate the actual risk. Force 
in delivery has played a large role in the reported fatalities. Version and 
extraction is absolutely contraindicated. Death is usually due to rupture of 
the rectum or uterus, either of which may occur wdth spontaneous delivery. 

If soft tis.sue scarring due to lymphopathia venereum is wide.sprcad in 
the pelvis, the patient .should be delivered by cesarean section. A trial of labor 
may be permitted, but if the presenting part fails to descend to the outlet, 
cesarean section rather than any form of pelvic delivery should be performed, 
regardless of the dilatation of the ceiwdx. If the patient delivers per vaginam 
she should be watched diligently for signs and .symptoms of rupture of the 
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Review of the deaths discloses that five were due to rupture of the rectum, 
two to rupture of the uterus, and one to peritonitis following cesarean section 
Eor dystocia in the presence of intrapartum infection. In addition, three 
women died early post partum, and autopsy was not obtained. Two of these 
deaths appear to be due to rupture of the rectum (Kassebohm and Schreiber^" 
and Borde*^) and one to rupture of the uterus (Mareano.^'^) There is no strik- 
ing correlation of death with age, fetal weight, or parity. In two of the fatal 
cases of ruptured' uterus, dj'-stocia due to lymphopathia played a role by occa- 
sioning version and extraction. In seven of the deaths there is a record of 
forceful obstetric intervention by operators who were evidently unaware of the 
risks they faced. The death from peritonitis following section in an infected 
patient might have been avoided by an extraperitoneal approach, or, at the 
present time, by intensive chemotherapy. 

There remains no doubt that forceful delivery must be avoided in any 
patient with pelvic lymphopathia who shows evidence of dystocia. The clinical 
criteria to be employed in obstetric management must be based on the pathologic 
anatomy of the disease. In this regard we cannot agree with Eastman’s^® state- 
ment that: 

“Most important is the status of the rectovaginal septum. If this 
is involved in scar tissue, the elasticity of the vaginal wall is impaired, 
and tearing of the fibrosed vagina and attached rectum is likely.” 

Were this to occur, it should result in rectovaginal fistula or tears of the vagina, 
neither of which has been reported. In fact, the descent of the presenting part 
is impeded by scarring which is widespread in the pelvis. It is generally 
agreed that the virus of lymphopathia venereum spreads from the vulva by 
lymphatics to the perirectal lymph nodes and thence to the iliacs, leaving 
smouldering primary and secondary inflammatory changes in its wake. These 
produce the rectal stricture. In the patient with a severe or chronic case, the 
infection proceeds by retrograde spread in the bases of the broad ligaments 
and out laterally into the soft tissues of the pelvic wall. That labor is im- 
peded by this cicatrized and unyielding mass was demonstrated classically in 
Case 3 of the series presented. 

The rectum ruptures because its pelvic portion which is fixed to the va- 
gina is torn away from the portion above the pouch of Douglas where it is 
adherent to the sacrum by scar tissue. The etiology of uterine rupture is not 
so clear. Two such ruptures followed version operations and were probably due 
to a combination of this procedure and the resistance offered by the soft tissues. 
Two uterine ruptures occurred spontaneously in multiparas and may simply 
have been coincidental. On the other hand, they may represent tearing of a 
lower uterine segment weakened by uterine contractions working against 
unyielding pehdc soft tissues. 

The criteria for accouchement must be established with the condition of 
the soft tissues of the pelvis in mind. Presence of a rectal stricture will lead 
to further study of the patient, but it constitutes only a par of the anatomic 
picture. Examination is best performed under anesthesia. If, near term, the 
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L ymphogranuloma venereum, is a virus disease which produces a small 
j primary lesion and systemic manifestations in its early stages, and localizes 
its later stages in the genitals and lower bowel. Two distinct s 3 Uidromos may 
be produced, and either of these may cause obstetric complications of the ut- 
most gravity. 

Incidence . — Lymphogranuloma venereum is a rare disease in general, and 
is even more rare in association with pregnancy. At the Pre.sbyterian Hospital 
in New York the diagnosis of this disease was made in 126 eases over a period 
of fifteen years. With some 280,000 admissions during this time, a general 
incidence of 0.045 per cent is produced. On the Ob.stetrieal Service (The Sloane 
Hospital for Women) there were eight cases among 22,500 admissions over the 
same period, an incidence of 0.036 per cent. These eight cases are included 
in the grand total of 126. 

There were, in all, 75 women and 51 men ; and the 75 women comprise the 
material of this study. In this group 68 patients were Negroes (including the 
eight obstetric patients) and seven white, a distribution which supports the im- 
pression that lymphogranuloma venereum is primarily a disease of the Negro 
race. The disease was associated with one or more of the other venereal dL- 
cases (syphilis, gonorrhea, and chanci’oid) in 39 of the 75 patients. 

Relation to Fertility . — "Whether Ijunphogranuloma venereum reduc&s the 
capacity of a woman to conceive and bear children is not clear at present. It has 
been demon.strated by Wilson and Hesseltine,^ in a small group, that no impair- 
ment of the reproductive function is produced. The group reported in the pres- 
ent .study demonstrates quite the opposite. 

There were 45 patients in this group who became pregnant before the dis- 
ease developed. The remaining 30 never became pregnant. No patient con- 
ceived for the first time after the disea.se appeared. Of the 45 women who 
became pregnant before the on.set of the disease, only nine became pregnant 
again after the onset of the disease. 

Among the 45 easas, 92 pregnancies occurring before the onset of the disease 
resulted in 62 living children, 3 .stillbirths, and 27 abortions; while 17 preg- 
nancies occurring aftet the onset of the disease re.sulted in 7 living children, 2 
stillbirth-s, 8 spontaneous abortions, and one therapeutic abortion. 

These figures suggest a definite impairment of fertility by the disease. In 
order to examine this possibility more closelv^ the influence of age was deter- 
mined. There were 11 patients in the group which had borne children who 
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uterus or rectum. The appearance of peritoneal irritation or shock should 
suggest exploratory^ laparotomy. 

Colostomy presents no special obstetric problems other than those found 
in other patients with pelvic lyunphopathia venereum. 
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McLane forceps were applied but delivery could not be effected. Version and 
extraction were then done, with episiotomy, and delivery was easy except for the 
head. This offered much difficulty, and was finally delivered very suddenly. 
The child was born alive. The patient went into partial shock, reacted once, 
and then died five and one-half hours after deliverj^ At post mortem there was 
a stricture of the entire rectum beginning 2 cm. above the anus. At a point 
8.4 cm. above the anus w'as a laceration of the anterior and lateral aspect of the 
rectum opening directly into the peritoneal cavity. Tliere Avas fecal fluid in the 
pelvic peritoneum and the pelvis. No Prei test had been done. 

In 1937 Kassebohm and Schreiber reported 18 eases of rectal stricture in 
patients at term or in labor. Fifteen eases Avere delivered spontaneously wltli 
one death, a mortality of 6 per cent. Three operative deliveries occurred wit!) 
one death, a mortality of 33 per cent. Autop.sj’’ on one of these deaths revealed 
a rupture of the rectum. In 1939 Vignes'’ reported a case of rectal .stricture 
with positive Prei test in wdiieh there was narrowing of the superior portion of 
the vagina and elephantiasis of the labia majora. A labor of sixty-t'wo hours 
w^as terminated bj'’ a forceps operation made very difficult by the induration of 
the vagina, and death occurred thirteen hours post partum with symptoms of 
peritonitis. No autopsj^ was done, but it Avas ascertained that there was no rup- 
ture of the uterus and no cervical laceration. The origin of the peritonitis Avas 
thought to be a rupture of the rectum. 

In a second case seen at the Sloane Hospital, lymphogranuloma A'enereum 
Avith an acute flare-up of the disease in the sigmoid and rectum constituted the 
complication to pregnancy : 


E. H., a SG-year-old Negro multipara, Avas admitted to the Antepartum 
Clinic in May of 1941, at Avhich time .she aa'os tAA^o months pregnant. She had 
had a loiOAvn rectal stricture and proctitis for six years, Avith no change under 
treatment. In November, 1938, a ce.sarean section had been done at the Sloane 
Hospital for Women because of the stricture. At the time she appeared in tins 
next pregnancy (May, 1941), termination of the pregnancy Avas advised but the 
• patient refused it. She remained relatiA^ely Avell for tliree months, but on Aug 
31, 1941, she Avas seized Avith sudden loAA'er abdominal pain, diarrhea, distention, 
A'omiting, and a fcA’cr of 103° P. The pain localized to the left loAA^er quadrant, 
and the diari’hea produced as much as 4 liters of foul feces per day. The colon 
became enonnou.sly dilated and the uterus AA'as pu.shed to the right. There Avas 
no improvement Avith sulfaguanidine. Opiates gave partial relief. On the 
eleventh day of the acute episode .she passed feces per Amginam Avith some de- 
crease in pain and distention. On tlje eighteenth day slie began to pa.ss m- 
crea.sing amounts of pus bj' rectum, and a steady improA'cment in her general 
condition began. The fcA'er disappeared dui-ing the next month. On NoA^emher 
30, she Avent into labor one month before her expected date of deliA’ery. A 
ce.sarean section and hystei'cetomy AA'cre done, and a small but othenvi.se normal 
child of 1,950 Gm. was obtained. The postoperative coui-.se Avas uneventf'd- 


The third Avas a patient AAuth a long-standing stricture AV'ho deAmloped com- 
plete intestinal ob-stnietion during pregnancy: 


M P, a Negro para iA', gi’aA'ida v had had a perirectal absce.ss at the age 
of 10 rears At^lS veai'S of age, Avhen pregnant for the fii-.st time, she had re- 
neated' perirectal ab.sce.sses and fistulas, and a diagnosis of rectal stricture Avas 
made The Wassermann Avas four plu.s. A normal .spontaneous delivery im- 
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were 40 or more years of age at the time the diagnosis of l 3 miphograniiloma 
venereum was made. When this group of 11 is excepted, there remain 34 eases 
potentially fertile at the time the disease appeared. Nine of these patients be- 
came pregnant again, with the results described above. 

Relation to Obstetrics . — In the late stages, Ij^mphogranuloma venereum 
causes two pathologic sjnidromes of obstetric significance. These are: (1) the 
ano-rectal syndrome, and (2) the genital sjmdrome or esthiomene. 

In a space of five months, there appeared at the Sloane Hospital for Women 
three cases of the ano-rectal s 3 Tidrome, each producing a different complication 
of the pregnanc 3 ’. The first of these was a ease of rupture of a rectal stricture 
which terminated fatall 3 ^ This case, described in detail b 3 ’^ Pollard and Hellen- 
dall,2 may be summarized as follows : 

J. T., 33 3 ’^ears of age, Negro, was admitted in labor at 2 :40 a.m. on May 9, 
1941. She had been treated as an outpatient for four 3 ’'ears, and had a Imown 
rectal stricture. There was no proctitis. Her pehds was g 3 mecoid. The fetus 
presented as a breech, and shortl 3 ’- after admission the fetal heart became slow 
and irregular. A vaginal examination at this time disclosed a pulsating loop of 
cord prolapsed through a firm one-finger cervix. The patient was placed in 
Trendelenburg position, and the cord w’^as replaced vuth much difficulty. Fol- 
lo^ving this the fetal heart improved, and a No. 3 Voorhees bag was inserted. 
One hour later the fetal heart disappeared. She continued in labor for twelve 
hours, at the end of which time both feet and a loop of cord presented at the 
^^llva. An easy breech extraction of a slightl 3 ’ macerated fetus was carried out. 

The reaction to delivery was good, and one hour post partum she had a 
blood pressure of 100/78, pulse 88, temperature 100° F., and respirations 20. 
During the next eight hours there appeared increasing abdominal pain, tender- 
ness, and distention. The pulse and respirations rose. The abdomen became 
stony hard; bloody fluid Avas passed by rectum; and twenty-one hours post 
partum the patient became suddenly comatose and died. 

At autopsy there was found a complete tranverse rupture of the rectum, 
at a point 8 cm. above the anus. The ends of the rectum were 10 cm. apart. 
The lower 8 cm. of the rectum was markedly stenotic, with a lumen of 0.5 cm., 
and it was tightly bound down. The rupture occurred in the uppermost portion • 
of this stricture. Above the rupture was a portion of normal colon 7 cm. long 
containing impacted feces, and above this was a second stricture 3.5 cm. long. 
Thei’e was marked generalized fibrinopurulent peritonitis. 

There have been four similar eases prewously described. In 1920 Dorset!^ 
described a ease of a 37-year-old patient who had had three previous deliveries 
without complications. She was delivered at home by low forceps. Almost im- 
mediately she had pain in the left side, very shortly went into shock, and died 
in fort 3 ^-two hours. She had a known rectal stricture which was said to be 
S3Tphilitic, the Frei test not having been described at that time. At autopsy 
there was found a rupture of the rectum at the rectosigmoid junction in the 
upper extremity of the stricture, and an acute diffuse peritonitis. In 1936 
Gaines and j\IeDowelF described the case of a 19-year-old white primipara with 
a history of “rectal trouble” for several years, who was seen for the first time 
in active labor for twenty hours. She had a ver 3 '- tight rectal stricture begin- 
ning just within the anus and extending as far as the finger could reach. Tucker- 
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Discussion 

The descrilaed cases, and those reported in the literature, demonstrate 
that lympliogranuloma venereum which has progressed to its late stages, pro- 
duces a serious complication in the pregnant patient. It would further appear 
that, ill this series, the presence of the disease also diminishes the fertility of the 
patient. 

When conception does occur in a patient with rectal or genital involve- 
ment, there may result a normal pregnancy and a spontaneous delivery. But 
in other cases, and it is impossible to predict which ones these will be, there 
may occur a flare-up of tlie disease during the pregnancy, or the rectal in- 
volvement may proceed to the point of complete intestinal obstruction. Because 
of these possibilities, it would seem wise to advise against pregnancy in a pa- 
tient with active disease or with a rectal stricture, and termination should be con- 
sidered if pregnancy has occurred in such a patient. 

The chief danger which exists at the time of delivery is that of rupture 
of the rectum. In the reported 'cases this has always resulted in death, and this 
accident has been associated with an operative procedure in all but one case. 
This means that vaginal delivery of a patient with a rectal stricture exposes 
her to the possibility of irreparable damage. It is true that a number of pa- 
tients have been delivered uneventfully from below, and this number is greater 
than the number of those who have died. But vuth the risk so great, it would 
seem wiser to deliver all patients with rectal strictures or the genital syndrome 
by cesarean section. Where this cannot be done, the delivery may be allowed 
to take place from below if operative interference is kept to a minimum, and 
when interference cannot be avoided the manipulations should be as gentle as 
possible. 

Summary 

1. The incidence of lymphogranuloma venereum has been recorded, with 
particular reference to obstetrics. 

2. Impairment of fertility by the disea.se has been demonstrated. 

3. The gravity of the possible complications warrants advising against preg- 
nancy in a patient with active disease or a rectal stricture, and warrants con- 
sideration of termination if pregnancy has occurred. 

4. In patients with rectal stricture or esthiomene the method of choice for 
delivery is by cesarean section. 

5. If delivery must be allowed to take place from below, manipulation .should 
be carried out only when it is unavoidable. 
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lowed, and there was a second at 20 years of age. At 22 years, with proctitis con- 
tinuing, delivery at term was obstructed hy a circular band of scar tissue be- 
neath the vaginal mucosa just within the introitus. This band gave way during 
a midforceps delivery, but the mucosa remained intact. The next year the rectal 
stricture was divided but it recurred. At 24 years another normal deliver^’- oc- 
curred. In the next 8 years there were continuing proctitis and intermittent 
inguinal swellings, together with occasional S3’'stemic sjonptoms. 

In 1941, at 32 years of age, she became pregnant again. Constipation, 
lower abdominal pain, and proctitis increased until at seventeen weeks gestation 
complete intestinal obstruction developed. This was onlj^ partiallj’- relieved bj’- a 
Miller-Abbott tube and colon lavages, and at eighteen Aveeks the pregnancy Avas 
terminated by supravaginal hystereetom3^ The postoperative course, with 
tube in place for six daj’-s and then AAuthout tube, Avas remarkably free of dis- 
tention. Two months later she felt quite Avell and Avas haAung dailj’’ boAvel moA’^e- 
ments without pus or blood, although the stricture Avas quite narrow. • 

Esthiomene 

The late syndrome of esthiomene or elephantiasis has also produced a 
number of eases of dj’stocia. Cohen, in 1930,*^ reported a case of ulceration 
of the ATilva AAdth elephantiasis Avhich caused great difficult}’’ in extracting the 
aftercoming head. He quotes a ease of Tschnewski in AAdiieh perforation of the 
aftercoming head Avas necessarj’’ under similar circumstances. Eiviers and 
Boursier® had to resort to cesarean section after a trial of labor in a case of 
marked elephantiasis of the labia minora and clitoris in AA'hich the vaginal in- 
troitus Avas constricted and indurated, especiallj’’ over the perineum. Delivery 
Avas done bj^ cesarean section after a trial of labor had been given. 

Delivery From BeloAv 

Labor is not ahvays obstructed and complications are not the invariable 
rule in cases of lymphogranuloma venereum. At the Sloane Hospital there 
have been four full-teim deliveries and one premature normal delivery in cases 
of rectal stricture. Of the 18 cases reported b}’’ Kassebohm and Schreiber, 15 
patients Avere delivered spontaneously and three operative!}’’. In the 16 cases 
which survived, the morbidity was 50 per cent, but there Avere no other com- 
plications. Wilson and Hesseltine reported 18 patients Avith a total of 58 preg- 
nancies, 21 of Avhich Avere observed. These resulted in 19 living children and 3 
abortions (tAvo therapeutic) . The deliveries Avere carried out by cesarean sec- 
tion in tAvo cases, once for extensive sloughing of the Amgina and once for a large 
pelvic mass. One patient Avas delivered uneventfully by Ioav forceps, and the 
remaining 16 had nonoperative deliveries. Two of these had permanent colos- 
tomies because of severe strictures. A third, a case of tAvins had a fecal impac- 
tion above a stricture. The stricture was dilated during labor and the impac- 
tion remoAmd by repeated enemas, after which engagement and delivery oc- 
curred. Huet and Gautliier-Villars® had a case of severe proctitis due to 
lymphogranuloma aaLIcIi required a colostomy. Two normal deliveries occurred 
despite continuing disease which completely obliterated the rectum. Anderson® 
reported a patient A\dth marked proctitis and large stricture, together Avith ele- 
phantiasis of the labia majora. This patient had three quick nonnal deliveries 
despite the stricture, klichelson® and Dick*® each had a ease of stricture AAuth 
a normal deliveiy. 
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California Hospital and 286 Rh-negative private patients from the private prac- 
tice of one of the staff members of that hospital,* The control series consists 
of 1,129 pregnancies occurring in 237 Rh-positive mothers from the same clinic 
and 297 Rh-positive mothers from the same private practice. All the Rh-nega- 
tive patients obtainable from both sources were used, and a comparable number 
of Rh-positive patients were selected from both sources by a purely alphabetical 
random choice. Exclusion of patients from the series was done only on the basis 
of incompleteness of data. Gases included were studied from 1944 to the present. 

Inasmuch as data on the Rh status of husbands were incomplete, Rh-negative 
mothers ‘with Rh-negative husbands have been included in the series. The num- 
ber of cases is great enough, however, so that we may safely assume for the 
Rh-negative group of mothers approximately an 85 per cent incidence of “Rh- 
incompatible’^ matings. Data on the Rh status of the delivered infants were, 
for various reasons, equally incomplete, so no attempt is made to present them. 

Rh determinations on all patients were carried out in the laboratory of the 
Sub-Division of Preventive Medicine of the University of California Medical 
School. The patient’s own statement regarding the outcomes of previous preg- 
nancies was accepted whenever it was deemed reasonably dependable. If there 
was doubt whether an early termination of pregnancy represented an abortion 
or premature delivery of a viable infant, that pregnancy was excluded from 
the series. (“Viable” is here used in the sense of duration of pregnancy greater 
than five lunar months.) Any error present in the series on this account is 
equally present in the control series, 

^ A certain degree of error arises, however, from the tendency of many 
patients to conceal a history of previous induced abortion, such a termination 
of pregnancy often being reported as a spontaneous one. For this reason no 
attempt has been made in this series to separate spontaneous from induced abor- 
tions, Indeed, the “abortion rate” quoted in the tables represents all interrup- 
tions of pregnancy prior to the fifth lunar month. The incidence of mole, 
therapeutic abortion, and the like, is extremely small, however; and here again 
the equal and large sizes of the two series makes it po.ssible to draw valid con- 
clusions from a comparison of them. 

l^Iaterial is also presented to arrive at the abortion rate in the pregnancies 
of mothers who at any time during their childbearing careers bore an infant 
which manifested hemolytic disease of the newborn. The criteria used for the 
diagnosis of this condition are those previously discussed by Overstreet and co- 
workers,® They have been adhered to in both the private and the clinic series of 
ca.ses. Since the latter two series are e.s.sentia]ly identical in size, handling of 
patients, criteria for diagnosis, number of patients, and serological study, their 
anal^dical treatment as a single series is .iustified and leads to more mathemat- 
ically significant conclusions. It may be added in passing that a .separate 
statistical analysis of the private and clinic cases shows only an increased 
sampling error with no findings at variance with those of both series treated as a 
unit. 

Findings 

Table I presents the total abortion rate for 1,129 pregnancies in Rh-positive 
mothers, 15.2 per cent, as compared with that of 1,038 pregnancies in Rh-negative 
mothers, 12.4 per cent. The diiTerenee in rate, opposite to what one would e.xpcct 
if Rh-isoimmunization played a part in causing early abortion, is explainable 
only on the basis of .sampling error. ^ _ 

* Table I also presents the abortion rate for pnmigravid pregnancies anu 
for multigravid pregnancies in the Rh-negati%-e and the control .serias. It has 

are rreatly- tn.Iebtefl to Dr. Emr-Pt W. Pajre for the opportunity to Include In thU 
analyfliB the data obtained from private patient*. 



DOES RH-ISOIMMUNIZATION CAUSE EARLY ABORTION?*! 

E. "W. Overstreet, M.D., H. P. Traut, M.D., Marjorie Hunt, M.A., 

AND S. P. Lucia, M.D., San Francisco, Calie. 

(From the Division of Gynecology and Obstetrics and the Sub-Division of Preventive Medicine, 

University of California Medical School) 

I N 1942 Levine^ suggested that maternal isoimmunization by fetal Rh antigen 
might play an etiologic role in spontaneous early abortion. He stated that 
“clinically it was already loiown that mothers of erjdhroblastotic infants have 
a higher than normal incidence of spontaneous abortion, ’ ’ and he illustrated this 
statement by presenting the outcomes of 37 pregnancies in 7 Rh-negative mothers, 
6 of whom showed anti-Rh serum agglutinins. Ten of these pregnancies aborted, 
giving an abortion rate of 27 per cent — considerablj* higher than normal ex- 
pectation. 

Since Levine’s report, and coincident with the recent intensified interest in 
the role of Rh-isoimmunization in pregnanej'-, it has been generally assumed that 
a considerable number of early abortions could be attributed to this mechanism. 
Many authors,^*® in discussiag either tlie over-all problem of abortion or the 
clinical aspects of the Rh factor in pregnancy, have emphasized a supposed 
responsibility of the obstetrician in this regard. They have urged tliat cases of 
habitual abortion or even patients who have simply aborted a single pregnancy 
be subjected to immediate study of the Rh status of both marital partners in the 
hope of accounting for the abortion tendency. 

Yet the medical literature offers no study which demonstrates conclusively 
that Rh-isoimmunization plays any part in causing early abortion. Indeed, 
some evidence to the contrary is available. Javert," from a study of 55 cases 
of erythroblastosis and 12 cases of habitual abortion, concluded that “unless 
additional evidence shows the contrary, early habitual abortions should not be 
attributed to isoimmunization. ’ ’ Hunt® studied 25 cases of habitual abortion with 
reference to the Rh factor and concluded that “the Rh factor is not of great im- 
portance as a common cause of such untoward terminations of pregnancy.” 

In spite of such findings the opinion persists, even in the very recent litera- 
ture, that Rh-isoimmunization probably plays a part in the causation of a certain 
number of early abortions — if not in the so-called habitual abortions, then at least 
in single or spaced abortions of Rh-negative mothers with Rh-positive husbands. 
It is our hope that the statistical evidence here presented may cast further light 
on this belief. 

Clinical Material 

An analysis is made of 1,038 pregnancies occurring in 226 Rh-negative 
mother s from the Dirision of Obstetrics and Gynecologj’ of the University of 

•Read before the San Francisco Gynecological Society, Feb. 21, 1947. 
tAssIsted by a grant from the Columbia Foundation of San Francisco. 
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Both the over-all abortion rate, 14.1 per cent, and the rate for multigravid 
pregnancies, 17.8 per cent, are no higher than they are for the corresponding 
pregnancies in Eh-positive mothers, 15.2 per ecnt and 17.8 per cent, respectively. 
The extremely low rate for primigravid pregnancies of Eh-negative mother.s 
is doubtless due to the small number of pregnancies and consequent large 
sampling error. In any event, in none of the pregnancies of this special group 
of Eh-negative mothers is the abortion rate apparently contributed to by the 
luiown capacity of their mothers for Eh antibod.y production. 

Perhaios a more concrete approach to the que.stion may be undertaken 
through an examination of the salvage of viable infants from the pregnancies 
of Eh-positive mother.s, Eh-negative mothers, and Eh-negative mothers who have 


table III. Recovery of Viable Infant.s Froai Rh-Negative Mothers 


FROM 

NUMBER OF 


WERE OBTAINED 

NUMBER OF 

PREGNANCIES 

VIABLE INFANTS 


534 
/ 512 

Primigravid, Rli-i- mother 
Primigravid, Rh+ mother 

512 

(534 409 =) 

409 

450 1 

456 ) 


1 512 

Primigravid, Rh- mother 


595 

/ 526 

Multigravid, Rh+ mother 

Multigravid, RliJ- mother 

520. 

X 489 =) 

489 

434 1 

453 J 


1 526 

Multigravid, Rh- mother 

Table 

r\^ Recovery of Viable Infants from Rh-Negatu'e Mothers Who Have Borne 
AT Least One Chii/D With Hemolytic Disease of the Newborn 

FROM 

number of 
pregnancies 

TYPE OF 

WHICH WERE „ “ WERE OBTAINED 

P R EG ^ AiNi C i 

NUMBER OF 

VIABLE INFANTS 


45 

Primigravid, Rh+ mother 

45 

(534 469 =) 

40 


45 

Primigravid, Rh- mother 

42 


90 

Alultigravid, Rh-f- mother 

90 

<595 ^ 489 =) 

74 


90 

Multigravid, Rh- mother 

74 


borne erythroblastotic infants. These data are presented in Table III and Tabic 
IV. The expected salvage for a given number of Eh-negative mothers is simply 
calculated from the actual salvage obtained from the whole Eh-positive control 
series. It will be noted that in each instance the recovery of viable infants from 
the pregnancies of Eh-negative mothers was equal to or greater than the recovery 
from an equal number of pregnancies of Eh-positive mothers. We are, there- 
fore, unable to adduce any .statistical e\’idencc that Eh-i.soimmunization cufs 
do^\m, by means of abortion, the number of viable infants one would expect to 
recover from a given number of pregnancies. 

Discussion 

Our general knowledge of the mechani.srn of Eh-i.soimmunixation in preg- 
nancy has now become extensive enough so that we may, with .some jirofit, 
consider theoretically its po.ssibility as an etiologic factor in early abortion. 
Voluminous work has established the fact that fetal dam.age by Eh-isoiminuniwi- 
tion does not occur in the ab.sencc of maternal production of hh antibodies, cither 
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been amply demonstrated that Rh-isoimmunization and the fetal damage it pro- 
duces become more manifest in succeeding pregnancies. We should expect, then, 
that isoimmunization, if it played a part in early abortion, would produce in 


Table I. Abortion Eate in Eh-Positive and Eh-Kegative Mothers 


TYPE OF PREGNANCY | 

MOTHERS’ Rh STATUS 

ABORTION RATE 


Ell-positive 

10.2% 

All pregnancies 

(1129) 

(171) 

(2107) 

Eh-negative 

12.4% 


(1038) 

(129) 


Eh-positive 

12.2% 

Primigravid pregnancies 

(534) 

(65) 

(1040) 

Eh-negative 

10.9% 


(512) 

(56) 


Eh-positive 

17.8% 

Multigravid pregnancies 

(595) 

(106) 

(1121) 

Eh-negative 

13.9% 


(526) 

1 (73) 


multigravid pregnancies an abortion rate appreciably higher than that for the 
Rh-positive, multigravid controls. No evidence of this is manifest in our series. 
While the abortion rate rose from 12.2 per cent in the primigravid pregnancies 
of Rh-positive mothers to 17.8 per cent in the multigravid pregnancies of Rh- 
positive mothers, it rose only from 10.9 per cent in the primigravid pregnancies 
of Rh-negative mothers to 13.9 per cent in the multigravid pregnancies of Rh- 
negative mothers. Were it not for the fact that this difference in increase is cer- 
tainly due to sampling error, one might even say that Rh negativity conferred 
a small degree of protection upon the multigravid pregnancies of Rh-negative 
mothers so far as abortion is concerned. There is, at any rate, no evidence that 
Rh-negativity contributes to the abortion rate of multigravid pregnancies any 
more than it does to that of primigravid pregnancies. 

It is, however, in the pregnancies of the Rh-negative mother who has fully 
demonstrated her ability to fonn damaging antibodies — by bearing a child 
manifesting hemolytic disease — that we might expect to find the highest abortion 
rate of all. Whether it would appear in the primigravid pregnancies of such 
mothers is doubtful, but we surely might expect the multigravid pregnancies of 
a mother who had had one or more erythroblastotic infants to be subject to a 
high incidence of early interruption due to Rh-isoimmunization. The preg- 
nancies of 45 such mothers are presented in Table II. 

Table II, Abortion Eate in Eh-Negative Mothers Who Have Borne at Least One Child 

With Hejiolytio Disease of the Newborn 


TYPE OF PREGNANCY 

MOTHERS’ Rh STATUS 

abortion RATE 


Eh-positive 

15.2% 

All pregnancies 

(1129) 

(171) 


Eh-negative 

14.1% 


(135) 

(19) 


Eh-positive 

12.2% 

Primigravid pregnancies 

(534) 



Eh-negative 

6.7% (65) 


(45) 

(3) 


Eh-positive 

17.8% 

Multigravid pregnancies 

(595) 

(106) 


Eh-negative 

17.8% 


(90) 

(16) 
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stillbirth at eight months, with marked edema of the child. The fourth preg- 
nancy, 1936, terminated in a stillbirth at seven months, with marked edema 
of the child. The fifth pregnancy, 1938, terminated in a stillbirth at six mouths, 
cause unlmown. 

One week before the last menstrual period associated with the present preg- 
nancy the patient ’s blood showed a 1+ anti-Rh titer with partial blocking. Next 
titer taken in twelfth week of pregnancy showed 4-i- anti-Rh. All subsequent 
titers have Shown between 2+ and 4-}- anti-Rh with partial blocking on two occa- 
sions. The patient at present is in the thirty-second week of pregnancj". 

Here we have a patient who has had reijeated loss of infants due to Rli- 
isoimmunization — five pregnancies with no living child. Yet all her pregnancies 
have reached a viable size. In the face of repeated maternal sensitization suf- 
ficient to produce premature delivery and stillbirth due to erythroblastosis no 
pregnancy has been spontaneously aborted. The maternal blood showed a 1+ 
anti-Rh titer even before the onset of pregnanej'- and a 4-f- titer early in its coui’se, 
yet the pregnancy is now in its thirty-second week and the patient has at no time 
presented any sjnmptoms of threatening abortion. If Rh-isoimmunization played 
any I’ole in the causation of abortion, it is almost inconceivable that this patient 
should not have aborted at least one of her pregnancies. 

Summary and Conclusions 

1. A statistical analj^sis of the outcomes of 1,038 pregnancies of 512 Rh- 
negative mothers as compared with those of 1,129 pregnancies of 534 Rh-positive 
mothers is presented. The abortion rates for all pregnancies of Rh-negative 
mothers, for primigravid or multigravid pregnancies of Rh-negative mothers, 
and for pregnancies of Rh-negative mothers who have borne at least one child 
manifesting hemolytic disease of the newborn are no higher than for the cor- 
responding pregnancies of Rh-positive mothers. The salvage of viable infants 
from the pregnancies of Rh-negative mothers is equal to or slightlj^ greater than 
that from the corresponding pregnancies of Rh-positive mothers. 

2. Doubt is cast upon the assumption that Rh-isoimmunization is an 
etiologie factor in early abortion. 

3. A theoretical explanation is offered to account for the findings. 
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anti-Eli or blocking. Moreover, Page, Hunt, and Lucia^° have recently 'shown 
that maternal antibodies must be produced for a certain period of time before 
clinically appreciable fetal damage occurs. They have determined this period to 
be approximately ten weeks. 

One must distinguish, of course, between fetal damage and placental damage. 
While it is possible that placental damage taking place earlier than fetal damage 
might account for early abortion due to Eh-isoimmunization, all our present 
knowledge indicates that such placental damage takes place concurrently with or 
somewhat later than fetal damage. Many cases of subclinical hemolytic disease 
of the newborn, for example, appear to have normal placentae so far as routine 
microscopic examination of placental sections is concerned. 

It seems likely, therefore, that at least ten weeks of maternal sensitization 
must take place before the mechanism can play any part in the termination of 
pregnancy. 

Our present Imowledge does not include the stage of fetal development at 
which feta] red blood cells first show the presence of Eh antigen. Bornstein 
and IsraeB^ were able to demonstrate its presence in the red cells of a non- 
macerated fetus 17 cm. in length, that is, at approximately four montlis dura- 
tion of pregnancy. Earlier development of the anitgen is likely, but specific 
evidence is lacldng. While reasoning by analog}’- is dangerous, it should be 
pointed out that Kemp^^ -to demonstrate only the probable presence of 

B agglutinogen in a fetus thirty-seven days old, and at this age the agglutinogen 
strength was very low. Should essentially the same be true of the Eh antigen, it 
may well be that the fix’s! two to four weeks of pregnancy are incapable of 
producing any isoimmunization. 

If Ave may further assume — as would seem permissible from the data of 
Page, Hunt, and Eucia — that several weeks more than the ten-Aveek period might 
be required to produce damage extensive enough to result in expulsion of the 
pregnancy, then the summation of the time factors alone Avould be in the neigh- 
borhood of tAventy Aveeks, the onset of the period of Auability. 

The foregoing discussion is in no sense an attempt at theoretical disproof 
of the Eh-isoimmunization etiology of early abortion. It is simply offered as a 
possible explanation for the absence, in our series, of any statistical evidence for 
the existence of such an etiologic factor. 

Moreover, now that serologic studies on the Eh factor in pregnancy have 
been carried out for a number of years, many of us have encountered individual 
eases Avhose circumstances argue strongly against Eh-isoimmunization as an 
abortifacient mechanism. The following patient is a case in point. 

Mrs. V. L. is a 41-year-old gravida vi, para 0, Avith a negative Kahn and 
Kolmer Avhose last menstrual period began on July 8, 1946. There is no history 
of transfusion. The husband is Eh-positive. The first pregnancy, 1928, 
terminated in spontaneous birth of a 7-pound infant Avho reeeiAmd transfusion 
but died in tAventy-four hours. The second pregnancy, 1930, terminated in a 
full-term stillbirth, cause unknoAvn. The third pregnancy, 1933, terminated in a 



STUDIES IN UTEROTUBAL INSUFFLATION- 

Herbert F. Newman, M.D., New York, N. Y. 

(From the Gynecological Service and Laboratory, Beth Israel Hospital) 

T RANSUTERINE insufflation of gas holds an established place as a clinical 
means of determining tubal patency in eases of human sterility. The 
application of kymographic recording methods to insufflation of both human 
beings and experimental animals has suggested many hypotheses of' both 
academic and clinical import. Many of the conflicting deductions which have 
been advanced in the past are due to lack of suitable research instrumentation. 
This investigation was undertaken to determine the clinical value of uterotubal 
insufflation from two aspects : 

1. Technique of insufflation and criteria of patency ; 

2. Signifleance and value of the kj’^mographic tracing. 

Determination of Patency by Insufflation 

The physical principle behind the employment of insufflation for the 
determination of tubal patency is that the pressure in a gas-filled system depends 
upon the differential between the rate of gas inflow and the rate of gas escape. 
For clinical purposes, the ideal instrument should be one that can deliver the 
minimum quantity of a nontoxic gas at a constant, measurable slow rate of 
flow with a suitable manometer registering the pressure developed in the system. 

Believing that manometric determinations alone are sufficient to indicate 
clinical patency, I do not await the confirmatory^ evidence gained by the intro- 
duction of 10 to 15 c.c. of gas, which is the minimum required to induce “shoulder 
pain” or be visible as a subphrenic collection to x-ray. Satisfactory determina- 
tions can be secured by the intraperitoneal insufflation of but 2 to 3 c.c. of gas. 
When such small amounts are used, the choice of gas becomes relatively un-- 
important. Carbon dioxide is employed largely for its theoretical advantages 
of low toxicity, high solubility, and easy procurement. Inert poorly soluble 
gases would probably produce less experimental error, and the danger of 
symptomatic air embolism becomes highly remote when small quantities arc in- 
sufflated. Five cubic centimeter's of atmospheric air have been frequently in- 
jected intravenously into rabbits without inducing convulsions or death, whereas 
the introduction of larger amounts is a common technique of sacrificing the 
animal. Although detailed protocols on all embolic case fatalities following 
clinical insufflation are not available, it is probable that considerably much more 
than 5 c.c. of gas under pre.ssure w'as introduced. 

To meter the gas at a slow, measureable rate, Rubin’s volumeter was re- 
placed by a rotameter. The objections to the volumeter are manifold : 

^hl3 InvesUeation was enabled by- a firant furnished by the J. M. Kaplan Fund. 
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Addenda 

The subsequent course of tliis patient — after acceptance of this paper for publication — 
is of especial interest. It was determined that the sixth and present pregnancy was sired 
by a second husband, also Eh positive, while the first five had the first husband as father. 
The patient delivered spontaneously, three da 5 ’^s past the estimated date of confinement, 
a living, Eh-positive, 3,080 Gm. child who manifested mild hemolytic disease of the new- 
born and required two transfusions. Postpartum serologic study of the maternal and fetal 
blood suggests, but does not prove, that isoimmunization during the sixth pregnancy was 
produced by an antigen of a different Eh subgroup than that responsible in the first five 
pregnancies. From the point of %'iew of isoimmunization, then, the sixth pregnancy might 
correspond to a primigravid one. 

Since submission of this material for publication, a paper by Hunti3 has presented 
a similar study of the incidence of abortion in 333 pregnancies of Eh-negative mothers. 
We are happy to add further statistical support to his conclusion that "casual or ordinary 
abortion seems uninfluenced by the mechanism of the Eh factor. ’ ’ 
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tubes are patent enough for the passage of a fertilized ovum. The diameter of 
the ovum at its discharge from the follicle is approximately 100 to 150 micra. 
If the outlet of the apparatus is reduced to this diameter, a flow rate of ten 
cubic centimeters of gas per minute develops no pressure within the system 
whereas at sixty centimeters per minute, a flat level of 10 mm. Hg of pressure 
is generated. Of course, these mechanical observations cannot be directly 
applied to consideration of transit of a fertilized ovum, but when the sub.]ect of 
mechanical stenosis is considered it presents us with the order of lumen diameters 
secured at particular pressures. With adequate control of physical factors in 
the apparatus and increasing experience in insufflation to detect leakage of gas 
at the cervix, it is possible to eliminate the confirmatory evidence of “shoulder 
pain” or pneumoperitoneum to x-ray. Insufflation is stopped when the manom- 
eter indicates that the pressure has fallen or remains stable for a few seconds, 
and patency of one tube can be considered present if this pressure level is below 
100 mm. Hg. There is little virtue in testing patency at pressures higher than 
150 mm. Hg. Rupture of a freshly ligated normal tube has been observed at a 
pressure of 140 mm. Hg. The use of high pressures to therapeutically “force 
a block” is more likely to rupture the tube than dilate a stricture. 

If patency is not secured, insufflation is repeated at least six times consecu- 
tively, allowing several minutes of rest between each trial. In normals, the 
pressure at which gas enters the peritoneal cavity varies considerably. It has 
been sho^vn^ that on repeated insufflation at the same sitting, the gas enters the 
peritoneal cavity at progressively lower pressure levels. Normal patients may 
present “closed tubes” at one time, using all criteria including x-ray to be rein- 
sufflated at later dates and demonstrate normal patency. Neurogenic and 
humoral factors unquestionably play a role.® To eliminate “spasm, ” reassurance 
is frequently of more value than antispasmodic drugs. To establish the diagnosis 
of organically closed tubes requires failure to secure patency upon repeated in- 
sufflations. For these reasons, caution must be exercised before ascribing 
therapeutic benefits to either forced insufflation or other moduli of therapy 
merely because single observations revealed that the tubes were closed prior to 
treatment to be found open after therapy. 

As would be mechanically expected, there would be a small group of cases 
wherein our manometrie criteria would indicate closure, although the patient 
subsequently sutlers “shoulder pain” or has roentgen evidence of subphrenie 
air. In the absence of defective valves permitting sudden surges of gas flow, 
these eases must be classified as “patent to some gas” but not patent enough for 
the passage of a fertilized ovum. This group would automatically disappear if 
only small quantities of gas are insufflated. 

The Kymographic Tracing 

Until recently, Rubin used t-wo types of apparatus to record the fluctuations 
in pressure secured during continuous insufflation. One comprised an ink ^vrite^ 
floating upon the column of mercury in the open manometer and the other, the 
Grafax model, has an ink-wwiting lever activated by an aneroid manometer. 
Both machines displayed considerable lag and required large volumes of gas 
for recording. On test, approximately 68 c.c. of gas -were needed to drive the 
mercury recorder from the base line to a level indicating 200 mm. Hg., while 
25 c.c. sufficed for the Grafax model. At a flow rate of 60 c.c./min., macliine 
artifacts become considerable. In 1943, he mentioned but did not describe two 
modifications." In one, the volumeter was apparently eliminated, while pressure 
was recorded by the Grafax anaeroid. In the other, recording %vas secured by 
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1. This device does not dii’ectly indicate flow rate at any particular instant. 
Operating on a siphon principle, wherein gas displaces water so that 25 to 40 
c.c. of gas are delivered with each regurgitation, calibration is necessary prior to 
each test. ■ TIns is time consuming and wasteful of gas. Introducing a shut-off 
valve distal to a fixed setting of the flow-regulating valve does not furnish an 
accurate solution because of the fluctuation in delivery of the best needle 
valves. 

2. The gas enters the uterus after having been moistened by the unsterile 
water in the volumeter. 

3. Evaporation of water from the volumeter requires frequent refilling. 
The rotameter consists of a small glass tube with a tapering lumen through 
which the passing gas floats an aluminum marker. This gauge is calibrated to 
produce a linear relation between the height of the marker and rate of gas 
flow. 

For the gas to flow, it must enter the system at a head of pressure exceeding 
a working range of five pounds. A tank of gas under greater pressure will 
ensure flow, but the rate of flow cannot be kept truly constant. With a tank 
pre.ssure of twenty pounds, a variation in flow of the order of twenty per cent 
may occur between rate of delivery of gas at atmospheric pressure and one 
against a resistance of 200 mm. Hg. This error can be reduced by admitting 
gas at a pressure higher than twenty pounds, but it has not been possible to 
secure adequate rotameter calibration or fine enough needle valves which would 
operate at high pressures. In the Eubin apparatus, the flow-controlling needle 
valve is proximal to the volumeter. To overcome this unmeasured resistance, the 
valve has been placed distal to the rotameter. 

To record the pressure in the system, an aneroid or mercury manometer 
may be used. The foimer has the advantage of compactness and it requires less 
gas to produce a reading comparable to that secured by the mercury manometer. 

The uterus is sounded to determine the direction of the canal and to rule 
out a stenosis of the cervix. A Keyes-UUman cannula is introduced and, in most 
cases, satisfactory leak-proof obturation may be secured without counter-traction 
on the cervix with a tenaculum. For cases with markedly dilated cervical canals, 
the screw type of cannula is preferable. 

The gas is introduced at a rate of 10 c.c. per minute, a rate much slower than 
the 60 c.c. recommended by Eubin. There are two factors serving to limit the 
rate of gas flow. At a minimum, it must exceed the rate of gas absorption 
through the intact uterine mucosa. In several cases with known tubal obstruc- 
tion, carbon-dioxide was introduced to build up a pressure of 200 mm. Hg., and 
the time for absorption of the measured quantity of gas was determined. Ab- 
sorption is at a rate slower than 0.1 c.c. per minute. The maximum rate of 
flow is conditioned by the rate at which the operator wishes the pressure to rise 
in the system. Gas frequently fails to pass through the tubes at pressures of 
200 mm. Hg. at a rate of flow of 60 c.e./minute when it has entered at lower 
pressure levels when the rate of flow was reduced. The explanation for this 
phenomenon is not clear, but the rapid distention of the uterus at higher rates 
of flow may conceivably produce “reflex spasm” of a functional nature. . 

Eubin has introduced manometric criteria for patency based upon numer- 
ous human insufflations.^ With normal patency, he estimated that 120 mm. Hg is 
the upper limit. of pressure developed when rates of gas flow are of the order of 
sixty cubic centimeters per minute. At slower rates of flow, this manometric 
limit should be lower and is probably of tlie order of 80 to 100 mm. Hg. How- 
ever, thousands of insufflations must be perfonned on normal, fertile women to 
learn, staitistically, this true upper limit of pressure compatible with functional 
patency. Mere escape of gas into the peritoneal cavity does not imply that the 
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1. A primary rapid rise in pressure followed by an abrupt fall which is 
called the primary pressure peak. 

2. A plateau of sustained pressure about which fluctuate major and minor 
waves of pressure. The major and minor waves differ in character as well as 
amplitude. The rate of climb of both types of waves and of the primary pressure 
peak parallels each other but is slower than that secured on simple mechanical 
obturation of gas escape from the apparatus. The rates of fall in pressure of 
the minor waves tends to be rapid and abrupt, and almost equals the rate of 
fall observed when the escape of gas is suddenly released from the system. The 
rate of fall of the major waves is distinctly slower. 

A comparison of the tracings secured by the Grafax model, mercury float, 
and the strain gauge reveal surprisingly’- few differences. The strain gauge which 
is the most sensitive displayed no greater frequency of waves, but the amplitude 
of all waves tended to be much greater with falls almost or to the base line. 

Four possibilities are present to explain the origin of these rhythmic waves 
of pressure. The fluctuations may be due to resistances produced by : 

1. Contractions of the uterus with the tubes acting as passive agents. 

2. Contractions of the tubes with the uterus completely quiescent. 

3. Contractions of the tubes with the wave of contraction originating in 
the tube but sweeping over the uterus which contracts symchronously or shortly 
after the tube. 

4. Independent, unrelated contractions of both tubes and uterus. 

Categorically, the waves of pressure recorded by the mercury float or Grafax 

apparatus cannot be produced by uterine contractions with the tubes acting as 
passive, hoselike channels. Pre.s.sure changes recorded by these machines re- 
quire such a large volume of gas that approximately 0.35 c.c. of gas must be 
displaced to register a wave of pressure of 1 mm. Hg. A cannula was intro- 
duced into the uterus of a rabljit so close to its uterotubal junction that the 
uterine cavity volume was reduced to a volume of less than 0.2 c.c. With a 
Grafax model, usual ty'pe of tracing was still obtained with waves of pi’essurc 
of ten or moi’e millimciers being recorded. The strain gauge will recoi’d pressure 
variations of 1 mm. with but 0.01 c.c. of gas displacement, but the frequency 
of waves obtained on experimental insufflation does not increase. Additional 
evidence was obtained® by driving radiopaque fluid through the human uterus 
and tube and in these experiments, tubal contractions were always detected when 
the tracing exhibited a rise in pro.ssure. 

As to the second possibility, experiment indicates that the uterus is not 
completely quiescent during insufflation. On ligating the isthmic portion of the 
tube of a rabbit and distending the uterus with gas, pure uterine contractions 
can be elicited with the strain gauge at all levels of insufflating pressure, i.e., 
lo 200 mm. Hg. In one of the illustrations in his recent article,^ Jtubin demon- 
strated uterine contractions at IcNmls of pre.ssure similar to that of the plateau 
level observed during insufflation. 

Reynolds® has presented an admirable summary of the work of Westman 
and others upon direct observations of tubal and uterine contractions in .several 
species, including the rabbit. To quote him, “. . . the motility of the uterus 
in oe.strus is normally governed by the arrival of excitatory waves from tnc 
tubes at times other than oestrus, the uterine threshold to excitation of neign- 
boring areas of mvometrium by contraction in either the tubes or in various 
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a “photo-electric” system. In 1942, Mayer and associates® used an optical drum 
on the Wiggers principle with excellent sensitivity. The objection to this ap- 
paratus is the necessity of working in a darkened room and the difficulty of 
following pressure variations during the experiment. 

To obviate these difficulties, a recording insufflator was constructed on the 
principle of the “strain gauge.” Briefly described, the strain gauge operates on 
the principle that the resistance of a mre is affected by the mechanical strain 
induced in it. A suitable gauge was applied to the surface of a tiny copper- 
beryllium drum which in turn was joined by narrow brass piping to the 





Fig. 1. — Schematic plan of apparatus and two typical tracings secured in normal women, 
■A. — tank of gas under 600 pounds’ pressure; B . — reducing valve; O . — gauge indicating pressure 
of gas delivery ; D. — rotameter with float ; E. — valve controlling rate of gas flow ; E . — tube 
leading to patient ; (?. — strain gauge ; H . — bridge voltage, 5 volts, 60 cycle A.C. ; 1. — carrier 
amplifier ; J. — rectifier and filter ; K . — direct writing oscillograph. 


Rotameter. Changes in pressure within the system deformed the drum and 
induced strain in the gauge. With suitable rectification and amplification, a 
record of change in resistance and therefore of pressure was obtained by a direct 
writing oscillograph (Fig. 1). Under test rates of fiow of 10 e.c. of gas per 
minute, thirty full swings of the recorder, registering a span of 200 mm, Hg., 
could be obtained, whereas barely two are obtainable tinder similar conditions 
4vith the Graf ax model. 

The tracings secured by all tj^pes of apparatus during insufflation of humans 
or animals present sevei’al features in common : 
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gested that seen in nerve activity rather than the variety induced by smooth 
muscle automatism. These bursts were always recorded over both the uterus 
and the tube (Fig. 4), 

4, The animal was killed by the intravenous injection of 50 c.c. of air and 
reinsufflated. Only major tj^pes of pressure waves were observed without any 
of the minor waves. None of these waves were preceded by the bursts of 
electrical activity recorded above, and the tracing of the electromyogram re- 
sembled that of the nondistended uterus (Fig. 5). 




Fig-. 4. — Insufflation tracing of same animal cmployea in Fig. 3, after eight minutes of 
Insufllatlon -with appearance of major and minor \vaves of pressure (A) and electromyographic 
tracing of tube (it) and uterus (O) during the period embraced by the bracket 


It is doubtful that the waves of pressure observed on insufflation are pro- 
duced by unrelated independent contractions of the tube and uterus. In the 
intact animal, I have been unable to secure electromyographic evidence of 
uterine contractions sufficient to produce a wave of pressure to insufflation with- 
out similar electrical activity in the tube. Numerous observers have commented 
upon the higher frequency of automalieity of the tube compared to the uterus. 
Insufficient numbers of anhnals have been tested during pregnancy and in estru.s 
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places of the uterus, is high, althougli the property, of automatism persists and 
shows itself by weak acti^uty in every part of the organ. ...” An experiment 
was performed to confirm this third possibility, i.e., some of the waves of pressure 
observed on insufflation originate in contractions of the tube but that the con- 
traction waves sweeps over the uterus as well. Bozler has described the uterine 
muscle of the rabbit as a syncytium." Under local anesthesia, a rabbit was in- 
sufflated according to the technique of Feresten and Wimpheimer® Avith a 
Grafax recorder. The uterus and tulje was draAvn out of the abdomen to separate 
them from contact Avith adjacent Auseera. A pair of electrodes Avere placed 3 mm. 
apart upon the midportion of the uterus, and another pair on the isthmic portion 
of the homologous tube. The electrodes Avere connected to a tAvo-channel pen 
AAU’iting oscillograph adjusted to record 20 microvolts. The folloAving observa- 
tions Avere made ; 




Fie. 2. — Electromyographic tracings of nondistended tube (A) and uterus (A). 



Fig. 3. — Insufflation tracing depicting normal primary peak and plateau with total absence of 
waves of pressure (A) and , electromyographic tracing of tube (B). 


1. Mild CAddence of electrical actiAdtj'’ Avas observed in the contracting non- 
distended uterus and tube (Fig. 2). 

2. At the onset of insufflation, a primary pressure peak and jilateau were 
obtained but the plateau, as is frequently seen, Avas flat Avithout either major 
or minor pressure Avaves. The electromjmgram during this period revealed lit- 
tle change from that in the nondistended uterus (Fig. 3) . 

3. After five minutes of continuous insufflation, both major and minor Avaves 
of pressure were recordable. Preceding each of the minor Avaves, tremendous 
electrical activity in the fonn of bursts were recorded, Avhereas the major Avaves 
Avere unaccompanied by any such changes. The type of electrical discharge sug- 


250 


NEWMAN 


Am. J. Obst, & Gyiiec. 
August, 1947 


I cannot confirm Eubin’s claim that adhesions about the tube would pro- 
duce disappearance of the waves of pressure.^ It is difficult to reconcile his claim 
that pins inserted into the seromuscular edge of an extirpated tube cause the 
rhythmic contractions to disappear with the work of Feresten and co-workers® 
that aU of the tube except for minute portions of the isthmus may be removed 
•with little change in the tracing. I have confirmed Feresten ’s work on numerous 
occasions. Frequently, one secures an otherwise normal tracing except for ab- 
sence of the waves of pressure in normal, fertile women or in animals, and if 
the insufflation is continued for as long as twenty minutes, normal types of 
Avaves reappear. Experience in uterine manometries has shoAvn that a.s much 
as fifteen minutes of continuous distention of the uterus may be necessary be- 
fore uterine contractions become demonstrable. I have never clinically obsen^ed 
a wave-free other Avise normal tracing AAffien insufflation Avms continued for tAventy 
minutes except in menopausal, normal AA'omen. Even in these cases, prolonged 
insufflation beyond this period and possibly at higher pressures may elicit con- 
tractions, for even an atrophied uterus and tube retains some degree of auto- 
matieity inlierent in smooth muscle. 

Insufficient studies have been made to evaluate humoral effects upon the 
insufflation tracing. Hormonie studies Avith insufflation possesses no advantage 
over similar experimentation AAdth the intrauterine balloon, but does retain the 
potential disadvantage that insufflation in the postovulatoiy period may hy- 
draulically drive the ovum out of the uterus or tubes. 

Summary 

1. The technique and criteria for patency determined by uterotubal in- 
sufflation have been described, using an improved form of insufflation apparatus. 

2. Kymography, of large academic interest, has furni.shed no additional 
information as to the pathologic state of the tubes. 

The technical advice of Dr. Harold Lamport, Yale TJniverflity School of Medicine, and 
Air. Paul Traugott, Director of the Electro-Physical Laboratorj’-, i.s gratefully acknowledged. 
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and anestrus states, but it is doubtful that the uterus ever acts as the pacemaker 
for the tube. Certainly with the Grafax or mercury manometer types of record- 
ers, all waves of pressure must be construed as purely tubal in origin. Further 
electromyographic study would be of interest in an analysis of the neurogenic 
factors involved. 





S'—Insufflatlon of dead animal with tracing: indicating only major waves of pressure (A) 
and electroroyogTaphlc tracing: of tube (B) ana uterus iC) during this period of inaufilation. 


I share Kubin’s contention that a study of the insufflation tracing may 
furnish evidence of a strictured tube. Mechanical considerations demand strict 
criteria for establishing the diagnosis of stricture of the tube. The primary pres- 
sure peak and plateau levels must persistently remain above the 100 or 150 mm. 
Hg level used as an index of patency; the same level or higher must be re- 
duplicable upon repeat insufflation; the insufflation must be conducted long 
enough to rule out sustained partial “functional closure” or spasm. As a sec- 
ondary phenomenon, the major and minor waves of pressure might be shallow 
or absent, for the amplitude of these waves is to some extent inversely propor- 
tionate to the plateau level." I have never encountered a clinical case that satis- 
fied these criteria. 
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was, therefore, 15.35 per cent. It was interesting to note that there was not a 
single infection to cause concern in this group. Also, there was only one case 
which hemorrhaged sufficiently to require emergency transfusion. So striking 
were these two features that the author has come to feel that any severe hemor- 
rhage or severe infection in an abortion should be treated as an induced abortion. 

Of the 937 who aborted', 356 were lost before studies were completed. A 
thorough preeoneeptional study was carried out on each of the remaining 581. 
This study and the management of the cases have improved in the light of newer 
Imowledge and the discovery of newer medicine and biologicals. Out of this 
completed group, 520 or 89.5 per cent were carried through a sucee.ssful preg- 
nancy after the study. In the completed group there were 153 habitual aborters, 
which was 27.3 per cent of the group. Of these habitual aborters, 64.1 per cent 
were carried through to a period of viability, though many not to full term. 
This 64,1 per cent success, though far from the desired results, is certainly en- 
couraging in the face of an outlook of about 27 per cent if not treated. 

Among the 581 cases which were completed, there were 292, or 50.3 per 
cent, pregnancy test negative on admission. Most of those wfith positive tests 
were later found to have retrod isplaeed uteri, infantile uteri, low prothrombin 
levels, and some low estrogen levels. This percentage of positive tests is quite 
low as compared with what might be expected if all cases were included who did 
not actually abort as these patients did. Practically all those with low pituitary 
function, low progesterone, or low estrogen-progesterone levels, and some low 
estrogen level cases were negative on admission. Undoubtedly, many women 
who have nidatory bleeding will go ahead and carry through without treatment. 


Table I. Incidence 


CONDITIONS 

1 NO. CASES 1 

PER CENT 

1 REABORTERS I 

PER CENT 

Infantile uterus 

77 

13.2 

4 

5.2 

Eetrodisplaced uterus 

158 

27.2 

2 

1.2 

Low prothrombin level 

19 

3.2 

0 


Low estrogen effect 

Habitual aborters 

168 

28.9 

0 

— 

Low pituitary effect 

37 

6.3 

2 

5.4 

Low progesterone effect 

54 

9.3 

26 

48.1 

Low estrogen-progesterone 

68 

11.7 

27 

39.4 


Table I lists the conditions W'hich existed and were thought to have been 
responsible for the abortion in the completed group. The table also shows 
those who aborted again under preeoneeptional and continued ti’eatment. 

Thus, it can be seen that 442, or 72.7 per cent, Avere not habitual aborters. 
In this group all were carried through the next pregnancy Avith the exception 
of six cases for a 98.6 per cent success. The degree of success here seems quite 
high, but it must be remembered that this group is one in Avhich a high per- 
centage would carry through anyAA'ay, and the treatment is merely an aid. 

.CAmr, in the habitual abortion group it is felt that treatment has accomplished 
something Avorth Avhile. It may be noted that the Ioav pituitary group Avho are 
still able to become pregnant offer a very good prognosis under therapy, hu*' 
usuallj’’ a A'erj’’ poor one AAdthout it. The Ioav progesterone group seems to oner 
the least hope. 

Causative Factors 

In the series here presented there Avere no abnormalities attributable to 
tumors infections, or lacerations of the cervix. Neither did thyroid dysfunction 
alone seem to play a part, although the general Avell-being of the patjent vms 
imnroved if giAmn Avhen indicated. There AAmre no abortions Avhieh could ne oi- 
rcetlv traceable to alcohol, lead, diabetes, or incompatibility of the Rh factor. 


ABOETIONS: A STUDY WITH EMPHASIS ON TREATMENT^f 

Captain Paul Peterson, B.Sc., M.D., P.A.C.S., ]\Iedical Corps, 

U. S. Navy, Bethesda, Md, 

I T IS impossible at present to evaluate results on Imown viable fetuses at the 
time of beginning treatment. However, in these studies, an approach to this 
has been attained bj’' employment of an Aschheim-Zondek or Friedman test on 
all threatened abortions. The urine was always collected before active treat- 
ment was begun. As will be noted from the results, a very high percentage of 
admissions were negative, denoting that the fetus had ceased to be viable some 
ten daj’^s to two weeks before abortion threatened. For purposes of drawing more 
accurate conclusions as to the effects of medication, all cases, including the 
pregnancy test negative eases, were treated the same way for each group, and 
no abortion was completed until passage of tissue had occurred. 

For purposes of this study, abortion refers to the expulsion of the fertilized 
ovum any time before a good state of viability is attained, or around the thirtieth 
week. This is an attempt to remedy those eases which abort, and no obvious 
cause is detected at the time. 

In general, opinions seem to fall into three divisions: (1) abnormalities of 
the ovum, (2) abnormalities in the maternal developmental environment, and 
(3) paternal abnormalities. 

Having seen only one fetal abnormality in those cases later carried to fetal 
viability who did threaten to abort under care, leads this author to agi'ee with 
Mall and Corner that such abnormalities are on an environmental basis. 

Malpas concluded that after two successive abortions 62 per cent would have 
a normal pregnancy; after three, 27 per cent; while after four only 6 per cent, 
without any specific treatment. 


Author’s Series 

This study has been carried out over a ten-year period, from June 30, 1936, 
to July 1, 1946, during which time there were 6,105 viable babies and 937 
spontaneous abortions under the writer’s observation on various Naval 
Maternity Services to which he was assi^ed. Approximately 5 per cent of 
the births were repeats in the same ...patients. The 937 tabulated abortions 
represent different persons. This group comprised 235, or 25 per cent of the 
total, who had aborted three or more times and Avere classed as “‘habitual 
aborters.” The others were largely primi-aborters w^hich accounted for 665 
or 71.1 per cent of the total, while the second aborters accounted for only 37, or 
3.9 per cent of the total. The incidence of abortion in the total 7,042 pregnancies 

*Data from the Obstetrical and Gynecological Departments of various U. S. Naval Hos- 
pitals. The author is now Head of the Department of Obstetrics and Gynecologv. and Officer in 
Charge of Dependents’ Service, U. S. Naval Hospital, National Naval Medical Center, Bethesda, 
Maryland. 

tThe opinions and/or assertions contained herein are the private ones of the "writer, and 
are not to be construed as official or reflecting the views of the Na-vy Department or the Naval 
Service at large. 
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if one is to obtain best results, the patient must be thoroughly studied when 
she is not pregnant, and then be advised to become pregnant at the optimum 
time. 

It has been the author’s practice to give each patient who has previously 
aborted a thorough study, including a good history, basal metabolic rates, glucose 
tolerance studies, Eh factor studies, etc. The physical examination alone will 
reveal such defects as infantile uterus, or retrodisplaeemcnts of tlie uterus. A 
prothrombin level is taken on all patients, preferably during a menstrual period. 
Also, any pregnant woman who bleeds has a prothrombin level estimation made. 
Since earlier studies the author has cea.sed to make cheeks on tlie vitamin C 
levels. The low prothrombin level patients complain of general sluggishness 
and weakness. This same feeling of poor wmll-being is found in low pituitary 
function cases, but is readily relieved by a 20 per cent protein diet, whereas 
the low prothrombin level patients are not. 

A history of frontal headaches which are noted usually upon arising and 
wearing away with the day, and edema before menses or' in the previous preg- 
nancy are indicative of low estrogen level. A historj’- of failure to be nauseated 
is indicative of less than average gonadotrophic factor. 

Endometrial biopsies are taken for studj^ of the endometrium along with 
vaginal smears. These can be checked with estrogen and pregnandiol de- 
terminations on the urine also, but is not practical as jmt, and was used in very 
few eases in this study. 

These studies have shown that from biopsies and vaginal smears one may 
determine estrogen and progesterone elfect wth a fair degree of accuracy; 
.sufficiently so for practical purposes. This, however, is not the whole story, 
since the cause in each ease may be different. Glucose tolerance and glucose- 
adrenal tolerance curves will aid in determining if the pituitaiy function is low. 
There is also the feeling of generalized w'ealmess and lassitude. There is an in- 
creasingly low basal metabolic rate. These findings along with biopsies and 
vaginal smears indicating low estrogen-progesterone effect will give a diagnosis 
of loAV pituitary function as the primary factor. Also, in early pregnancj'' these 
cases show low serum gonadotrophic titers, if 02 ie can run them. On the other 
hand, a low estrogen-progesterone effect without the evidence of pituitary dis- 
turbance will indicate eitlier refractory ovaries or refractory endometrium. 
Here the differentiation can be made accurately by estrogen and pregnandiol 
studies, theoretically. 

In those few cases with physical abnormalities and endocrine abnormalities, 
both conditions were corrected, but the ease was listed under the endocrine con- 
dition as it was thought to be the moi-e serious of the two conditions. 

Treatment 

Treatment resolves itself into three periods: (1) preconceptional, (2) 
postconceptional, and (3) period of threatened abortion. 

The treatment in this series was directed primarily at the factor to which 
the previous abortion wms attributed. They were all given the usual general 
instructions. Since observation with their previous abortion had indicated that 
transportation to the hospital aggravated the condition, all were instructed to go 
to bed immediately should they develop the least vaginal bleeding or uterine 
cramps. The attending physician wms to be notified at once. Tlie patients were 
not removed to tlie hospital until (or unless) they pa.ssed tissue which was shown 
to the physician. No complications arose to cause regret of this procedure, as only 
one liemoVrliaged sufficiently for alarm, and none became infected. 

The preconceptional and postconceptional treatments for the resjionsihlc 

factors were as follows : 

Infantile Uterus.-— These patients were given 0.5 mg, of dielhylstilbestrol m 
the first half of the cycle, followed by 10 mg. of progesterone daily (orally) ano 
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No patient bleeding during the first five months was found to have anti-Eh 
antibodies, but tests were run only during the last few years of the study. The 
paternal infiuence could not be evaluated in this series, but it would seem that 
only in the very unusual case would it play a part, and, therefore, may be con- 
sidered negligible. This study has led the author to feel that the causes may be 
listed as; (1) maternal or environmental, and, (2) ova with defective germ 
plasm. The latter cannot be disproved from this study, but the indications 
are that it plays no part except perhaps in the very rare case. 

Vitamin Effect. — Moore and co-workers, by feeding a diet deficient in 
vitamin K, observed abortion in all animals. 

Javert and Stander found deficiency in vitamin C in 69 per cent and de- 
ficiency in vitamin K in 72 per cent of pregnancies studied. Both were low 
in 61 per cent. 

In the writer’s experience, abortion will occur with prothrombin levels of 
50 to 60 per cent of normal, and bleeding frequently occurs with levels as high 
as 85 per cent of normal. In his experience vitamin B has been of no demon- 
strable value at all. No eases with low vitamin C alone aborted in this group 
which were studied for vitamin C levels. 

Progesterone Effect. — Progesterone, in the author’s experience, has not re- 
lieved cramps in women threatening to abort; in fact, many were made worse. 
It was felt that injecting progesterone would depress the luteinizing hormone 
from the pituitary and could actually do harm in the long run. Kesults have 
been much improved since omitting progesterone, except where definitely indi- 
cated by preeonceptional study. 

Estrogen Effect. — Interdeeidual bleeding during the first six weeks, and 
perhaps later, is many times due to spasm of the spiral arterioles and subse- 
quent relaxation. From the action of estrogen on the vessels it is obvious that 
it would be more efficacious. These cases will probably stop bleeding anyway. 

From endometrial studies following estrogen therapy in nonpregnant 
women, this author feels that estrogen depresses FSH while at the same time 
stimulating production of LH. If this is true, the estrogen therapy seems more 
rational, especially if any treatment is to be used empirically. 

Gonadotrophic Hormone Effect. — There is evidence to show that there is an 
increased concentration of pituitary gonadotrophic hormone in the urine of 
pregnant patients from the sixth to the twelfth or thirteenth weeks of pregnancy. 

I found a direct relationship between the low glycogen content of endo- 
metrium and vaginal mucosa and low gonadotrophic hormone secretions. ]\Iany 
of these cases who did not abort under observation had negative pregnancy tests 
until as late as three months of gestation. The gonadotrophic hormone is found 
to be highest during the vomiting stage. In those patients who do not vomit, 
there is a mild to a marked reduction in the serum gonadotrophic hormone. 

Deficiency of chorionic gonadotropin is not a frequent cause of corpus 
luteum failure, since it was below the normal range in only one of 19 cases 
tested by Vaux and Kakoff in their series. Tliis is an incidence of 5.25 per 
cent as compared with an incidence of 6.3 per cent in the author’s series (see 
Table I, “Low pituitary function”). 

Estrogen-Progesterone Effect. — ^^^aux and Eakoff found a high percentage 
of habitual aborters who exhibited low pregnandiol titers, and diminished blood 
and urine estrogen levels occurring any time during pregnancy. 

Diagnosis 

Usually the physician is handicapped severely when a patient is seen for 
the first time during a threatened abortion. With absolute rest and quiet a 
prime indication, he is extremely limited in his examinations, and usually 
treats empirically without due regard for the cause of the abortion. Therefore, 
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Loiv Gonadotrophic (Pituitary) Effect . — This group comprises the most 
amenable group of habitual aborters. They were treated for a period of three 
months preconceptionally. In this period, treatment consisted of giving 300 
units of chorionic gonadotrophic hormone twice weeldy during the secretorj' 
phase of the cycle as well as 0.5 mg. of diethylstilbestrol daily during the pro- 
liferative phase, increased to 1 mg. plus 10 mg, of progesterone daily during 
the secretory phase up to within five da 3 >-s and three da^^’s, respectively, of the 
expected menses. When pregnancy occurred the diethylstilbestrol was increased 
to 5 mg, twice daily and progesterone to 10 mg. three times daily with parenteral 
injections of each in case of spotting. The chorionie gonadotrophic hormone was 
increased to 500 units twice weekly. This was in an effort to stimulate 
better luteinization of the corpus luteum, plus plain substitutional ther- 
apy. The substitution part of this routine undoubtedly depresses the re- 
maining pituitary function somewhat, but the gonadotrophic factor seems to 
compensate for the depression since the results are quite encouraging. This 
treatment should be kept up until approximately five months of gestation, when 
it is felt that the placenta Avill carry the load until about seven months when 
the treatment should be started again and continued for six weeks or until labor 
intervenes. A large number of these eases have premature labors, but if treat- 
ment is started again at seven months usually they are carried to good viability. 
Throughout the preconeeptional period and during the pregnancy these patients 
are kept on a 20 per cent protein diet, with special emphasis on a protein meal 
just before retiring at night. The diet is thought to be most important. One 
has to be a bit more liberal with the weight gain in these patients as a rule, but 
toxemia has not been seen to occur in any of them, and fluid balance usually is 
maintained easily with the diet. 

For some reason, perhaps due to pituitary enlargement during pregnancy, 
subsequent pregnancies in these patients seem easier, usually each one going a 
little nearer to term. It is not felt that treatment begun in the threatened abor- 
tion period will be of much value. If antibodies were formed to the gonado- 
trophic hormone it was not evidenced clinically, but tests for them were not 
carried out. 

Low Progesterone Effect . — The results in this group have left much to be 
desired, and it is felt that further studies may lead to better results. In the 
preconeeptional period of three months the patients were given 300 units of 
choi’ionic gonadotrophic hormone twice weekly with 10 mg, of progesterone 
daily during the secretory pliase of tlie cycle. Ephjmal acetate (formerly wheat 
germ oil was used) was given dailj’- in 25 mg. doses to gain whatever effect its 
similarity of action to progesterone might offer. These patients do not seem to 
conceive quite as readilj’’ as those in the previous group. After conception, the 
chorionic gonadotrophic hormone was increased to 500 units twice weekty, and 
the progesterone to 10 mg. three times a day orallj’-. The ephyual acetate was 
increased to 50 mg. daily. This was continued wthout interruption up to the 
period of viability and then stopped. These patients seem to abort at any time 
during the pregnancy in spite of tlie placental effect. It is felt that perhaps di- 
ethjdstilbestrol might have helped in these cases, for its tendency to stimulate 
the LH factor of the pituitarj^ and might counterbalance the depressing effect 
which the progesterone must have on this factor. The treatment during the 
threatened abortion stage will not bo of value if previous treatment has not 
been given, as most all of these .showed negative pregnancy tests on admission 
to the hospital. Also, missed abortion seems more common in this group. 

Loiv Estrogen-Progesterone Effect . — This group proved to be but slightly 
more amenable to treatment than the preceding one. These patients wei-e treated 
from three to six months preconceptionally, and until there was some response 



Volume 54 
Number 2 


ABOETIONS 


255 


1 mg. of diethylstilbestrol following e.stimated ovulation to within three and five 
days, respectively, of the expected menses. This was given for three consecutive 
months, then omitted for three montlis. At the end of the first three months’ 
period a dilatation and curettement was done for endometrial studies, and to 
further stimulate the uterus. Another curettement was done at the end of the sec- 
ond three months when medication was again begun and the patient allowed to 
become pregnant. When the first period was missed, the hormones were discon- 
tinued so as not to interfere with the normal gonadotrophic secretions of the 
pituitary. 

Postconceptional and threatened abortion period treatment, other than 
general precautions, is felt to be useless. Many of these patients spotted 
slightly for short periods. 

Retrodisplacement of the Uterus. — These patients were advised to wait for 
three months. At the end of this period the uterus was replaced and a pessary 
inserted if the uterus were movable. If it were immovable, it was replaced 
surgically under anesthesia, all adhesions severed, and the pelvis well peritoneal- 
ized. The pessary was left in place for the first three months of pregnancy. 
It was felt that the Findley type pessaiy was superior to others, as it caused less 
manipulation and trauma to the patient when removed for cleaning. Putting 
in a pessary and replacing a uterus once the patient is pregnant as well as the 
knee-chest position and “monkey walk” have all proved hazardous procedures 
in the author’s hands. 

• Treatment during the threatened abortion period consisted of general 
measures plus having the patient remain on the abdomen in bed, or, where 
possible, slowly filling a mercury bag in the vagma. Usually it was found that 
the pessaiy had failed to hold the uterus in complete reposition after the 
weight of the pregnancy was added. 

Low Prothrouihin Level. — These patients were advised to wait three months. 
During the week preceding each menses they were treated. In the early cases, 
before synthetic preparations were available, cabbage juice was given in large 
amounts. Later, 2 mg. of a good sjuithetic vitamin K preparation were given 
intravenously daily for six days. This was continued at monthly intervals after 
conception so as to precede the menstrual time. If spotting occurred, the 
medication was immediately begun in 4 mg. doses daily, intravenously, until 
the prothrombin level was maintained at 100 to 110 per cent of normal. The 
bleeding was slow to stop once begun, but these patients were found not to abort 
readily in spite of the bleeding, if the prothrombin levels were kept up. In this 
gi’oup a great deal can be done during the threatened abortion period if the 
true condition is recognized. 

Loiu Estrogen Effect. — These were advised to wait three months. During 
this period they were given 0.5 mg. of diethylstilbestrol during the proliferative 
phase, and 1 mg. during the secretory phase up to five days of the expected 
menses. When they began trying to become pregnant the drug was continued 
in 1 mg. doses without interruption. If pregnancy did not occur the menses 
usually came on time. If the menstrual period were a week late, the medica- 
tion was increased to 5 mg. daily and increased by 5 mg. every two weeks until 
about the beginning of the seventh month, and then reduced by 5 mg. every 
ten days until completely withdrawn or delivery occurred. If not withdrawn 
by three weeks before the expected date of confinement, these patients usually 
went past term. If any symptoms of low estrogen or bleeding occurred, the 
dose was increased by 5 mg. daily until symptoms were relieved. These eases 
appear to be relatively easily controlled, and only a low per cent even spotted. 
It is felt that large doses of estrogen given immediately bleeding occurs may be 
beneficial in the period when abortion is threatening in eases of this type who 
have not been treated previously. 
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Conclusion 

This study has shown that for best results in the treatment of abortion, 
and especially the habitual aborters, a thorough preconceptional worlnip is 
necessary. The habitual aborter is .such fi’om the first abortion, depending on 
-the hormone imbalance, and not simply because nothing has been done until 
she has aborted three or more times. Especial attention should be given to tlie 
endocrine balance as well as to physical defects and vitamin deficiencies. For 
best results, treatment must be begun preconeeptionally, and continued post- 
conceptionally, as well as when abortion threatens. 

Further study along these lines should improve the results with those of the 
low progesterone and low progesterone-estrogen groups especially. 

A check on all patients with a recognized pregnancy test showed that vith- 
out the above studies and treatment not more than approximately 50 per cent 
of the abortions can be salvaged no matter what is done. This does not include 
bleeding from nidation and certain cases of .spa.sm of the spiral arterioles .which 
null likely cany through regardle.ss of the treatment, or whether treated at all. 

From this study one ma}" conclude that habitual aborters fall into three 
distinct groups according to endocrine deficiencies. 

No one medication or combination of medications will prevent aU abortions, 
and until this is recognized and steps taken to individualize each case best results 
will not be attained. 

It should be remembered that Avhen chorionic gonadtropins are used pre- 
conceptionally, the pregnancy test becomes unreliable when pregnancy is sus- 
pected. 

An interesting observation was the fact that patients treated with di- 
ethyl stilbestrol for low estrogen effect alone usually went beyond term if the 
medication were not stopped at least three weeks before the expected date of 
confinement; and, also, tho.se patients with low progesterone effect alone com- 
prised the group in which missed abortion occurred. This would seem to in- 
dicate that the csti’ogens play the more important part in the onset of labor. 

It has been shoAvn also by these studies that dielhylstilbestrol has a much 
stronger and more direct effect than the natural estrogen.s which were u.sed 
early in this study. 

The author ■wi.die.s to express sincere appreciation for Jielpful supfire.'tion.s for varioii.'- 
aspects of this study to the follo^ring: Captain .T, E. Porter (Jf.C.), U.S.N., Eet.; Pr. 0. P- 
Buxton and Dr. C. P. O’Connell, former Naval Eeservo Afodicjil Officers; and Dr. Theodore 
Neu-staedter of the New York Po.«t-Grad«ate Ho.spital. 
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to treatment as sho-wn by vaginal smears and endometrial biopsies taken during 
both proliferative and secretory phases. They were given 5 mg. of diethyl- 
stilbestrol three times a day and 10 mg. of progesterone three times a day on 
the twenty-first, tweinty-second, and twenty-third days of the cycle for at least 
three months consecutively. When the patient was advised to become preg- 
nant the medication was changed to diethylstilbestrol 0.5 mg. daily during the' 
proliferative phase, increased to 1 mg. during the secretory phase plus 10 mg. of 
progesterone daily. Urines were collected at five-day intervals for pregnancy 
tests. As soon as a positive test was obtained the diethylstilbestrol was increased 
to 10 mg. daily and progesterone to 10 mg. three times a day. The treatment 
was continued three to four months as it did not seem necessary to continue 
longer. A few of these patients had premature deliveries but usually at a 
viable age for the fetus. It is felt that without preconceptional therapy, treat- 
ment during the threatened abortion period would avail little even though 
many of these were still pregnancy test positive on admission. The treatment 
would hardly improve the decidual state in time to hold the pregnancy except 
in very rare instances, perhaps, and then environmental effect on the ovum might 
cause abnormalities of the fetus. 

At first it was rather surprising that the results in this group were some- 
what better than in the preceding which was principally a low progesterone 
effect. However, actually, the level is not always low in this group, but in 
many the uterus required a higher than average level before it would respond, 
while in others the ovaries failed to respond properly to the gonadotrophic hor- 
mone. The results in this latter subgroup parallel very closely those of the low 
progesterone effect group, while the results in the former subgroup respond 
quite well to treatment, and are responsible for the increased results in this 
group as a whole. Unfortunately, the exact results cannot be expressed in per- 
centages since this group was not broken down into subgroups until a con- 
siderable time after the studies were begun. 

Summary 

This communication is a study of abortions over a ten-year period from 
June 30, 1936, through June 30, 1946, covering some 7,042 pregnancies with 
937 spontaneous abortions for an incidence of 15.35 per cent. Of these eases, 
356 were lost before the studies were completed. Twenty-seven per cent of the 
completed group were “habitual aborters” by accepted standards. 

The abortions were grouped as in Table I. 

Among the group completely studied, there were only 49.7 per cent preg- 
nancy test positive, but this group included only those who actually aborted. 

The success with the habitual aborters was 64.1 per cent as against an 
untreated expectancy of some 27 per cent. The success with the nonhabitual 
aborters was 98.6 per cent. 

The success and failure by groups have been given in Table I. 

Basically, the cause of abortion is, in aU probability, environmental, but 
defective ova cannot be ruled out by this study. 

The treatment was divided into: (a) preconceptional, (b) posteoncep- 
tional, and (c) threatened abortion period, and according to the indications 
manifested by the eause. 
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Material and Method of Study 

It was felt that in a study of this nature repeated observations of the same 
group of subjects would be the procedure of choice in order to minimize the vari- 
ation knovm to occur between individuals. This variation is particularly ■wide in 
the plasma lipids ; a value of half the average may occasionally be found in an 
otherwise normal indmdual, and appears to have no significance as regards well- 
being. It is importnt, therefore, to Imo’^v how widely the plasma lipids in a single 
individual vary from time to time. Unless this factor is lmo^vn, no values found 
can be considered abnormal unless they are outside the normal limits for a given 
species. 

The subjects of this study were unselected and were taken at random from 
a group of patients in the middle and upper economic brackets.* No e'vddenee 
of any chronic, debilitating, or organic disease was present in any of the group 
studied, and no complications of pregnancy were observed. All patients were 
given routine dietary and prenatal instructions, but no further attempt was made 
lo evaluate each patient’s diet. No patient who received any vitamin supple- 
ment was included in the study. 

The obvious difficulty of registering women early in pregnancy made the 
number of cases studied during the first trimester smaller than the others. Of 
the total group of 26 patients, only 16 were observed during all three trimesters ; 
three more were added during the second trimester, and seven during the third. 
Sixteen of the group were studied during the puerperium. The determinations 
of the lipid and vitamin A content of the blood were made once during each 
trimester, and the postpartum period on blood specimens drawn one to two 
hours after breakfast. It has been shoivn that ordinary meals cause no measur- 
able increase in the concentration of vitamin A in the plasma for two to she 
h. urs. Boyd took samples of blood three to four hours apart during a twenty- 
four-hour period, and found that the concentration of plasma lipids is not 
markedly affected by the time of day, the ingestion of ordinary meals, or sleep.® 

The photocolorimetric method of Kimble’’ was used to determine the values 
for vitamin A and carotene in the blood plasma. The total lipids were extracted 
from the plasma with alcohol, alcohol-ether, and chloroform, and weighed ac- 
cording to a procedure pre’viously described.® 

Results 

The changes in the plasma levels of lipid and of vitamin A observed during 
pregnancy and the puerperium are summarized in Table I. During the first 
trimester of pregnancy the mean plasma vitamin A level for the 16 patients 
studied was 106 international units. This value approximates the levels pre- 
viously found and reported in the larger series of normal nonpregnant womenl 
The mean value for total lipid concentrations was 607 mg. per 100 c.c. This 
compares favorably with the figures reported by Boyd, who found the plasma 
of normal young females to contain an average of 689 mg. of total lipid per lOO 
C.C., and by Herrmann and Neumann, who obtained an average value of 590 mg- 
per 100 c.c. in normal nonpregnant females.® 

During the second trimester 19 patients were studied. The plasma vitamm 
A levels ranged from 70 to 178, and the mean had risen to 123 international 
units. The total lipids ranged from 604 to 988 mg. per 100 c.c., the average 

being 760. . . , 

T'iventy-six patients wnre studied during the third trimester, the ma,iorit5 
in the thirty-sixth w^eek. The plasma levels of both vitamin A and total lipids 
showed a moderate decline, although both still remained v/ell -vvithin normal 

^hc authors wish to actoiowledgc the cooperation of the Department of Obstetrics In the 
study of these patients. 



PLASMA VITAMIN A LEVELS IN PEEGNANCY 

Eelationship to the Total Plasma Lipids* 

David Gayer, M.D,, Victor Crescenzo, M.D,, and Sophev Cody, M.A., 

Winston-Salem, N. C. 

(From the Department of Medicine, Boioman Gray School of Medicine of Walce Forest College) 

L ABOEATORY procedures for the measurement of vitamin levels have been 
j developed in the past few years, and are now fairly well standardized.^ 
As a result of studies emplojdng these procedures, nutritional requirements are 
better understood, and the minimum dietary levels thought to be necessary for 
good health have gradually been lowered. 

It is generally stated that the need for vitamin A is increased during preg- 
nancy, and that few pregnant women receive adequate amounts of this vitamin 
in their diets.^ The information which has been compiled to show the inade- 
quacy of such diets, however, compares poorlj’- with the clinical evidence of 
vitamin A deficiencies. The purpose of the present study was twofold: (1) to 
evaluate clinically the frequenc}'’ of vitamin A deficiencies in a group of ap- 
parently normal gravid patients receiving no specific diets or vitamin supple- 
ments during pregnancy, and (2) to study the relationship of the total blood 
lipids to the vitamin A levels of the plasma. 

IMost of the recent studies on the relationship of the blood lipids and the 
levels of vitamin A in the plasma have been concerned chiefly with the altera- 
tion of the blood lipids which occurs when the intake of vitamin A is varied, and 
■with the influence of large test doses of vitamin A on the blood lipids. The I'e- 
sults of these studies are controversial. Josephs,^ using rats, found that the in- 
gestion of large amounts of -vitamin A caused little rise in the serum level of 
vitamin A when the blood lipids were low. Others'* have reported that hyper- 
lipemia is a frequent, although not a regular, accompaniment of avitaminosis. 
The drop in the levels of lipids and vitamin A in the plasma during acute infec- 
tious diseases has pointed to the apparent relationship of these two substances, 
and a number of investigators have suggested that the blood lipids might serve 
as a vehicle for the transportation and storage of this vitamin.*^ 

klost instances of hyperlipemia are secondarj'^ to abnormal metabolic and 
physiologic states, such as diabetes, ether, or chlorofonn narcosis, renal or liver 
disease, and blood dyscrasias. A study of the relationship of total plasma lipids 
to vitamin A concentrations in pregnancj’- provides an opportimity to observe 
the changes in the level of vitamin A which occur with hyperlipemia developing 
in othenvise normal individuals under physiologic conditions. 


•This study was aided by a prant from the John and Marj' H. Markle foundation. 
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partum period and lactation than at any other time. The Food and Nutrition 
Council advises an intake of 6,000 international units daily during the last half 
of pregnancy, and 8,000 international units daily during lactation. It has been 
said that few women receive adequate amounts of vitamin A during pregnancy, 
and "Williams and Fralin report that 96.5 per cent of a selected group of preg- 
nant clinic patients failed to obtain 6,000 international units of vitamin A 
daily.^ Other writers have suggested that the low plasma levels 'of vitamin A 
found in pregnant women justify the administration of this vitamin during tiie 
latter part of pregnancy. The incidence of vitamin A deficiency in pregnancy 
is not known. Clinical manifestations of this deficiency, however, are uncommon. 

In human beings, low plasma levels of vitamin A can and do exi.st without 
recognizable evidence of a deficiency. Therefore a low level of vitamin A in the 
plasma is not diagnostic as an absolute deficiency. In a previous study of 25 
patients taking an inadequate diet, blood plasma levels of vitamin A as low a.s 
50 international units per 100 e.c. were found. Although these patients pre- 
sented clinical evidence of a B complex deficiency, as manifested by oral and 
lingual changes and peripheral neuritis, none were found to have any clinical 
evidence of a vitamin A deficiency — that is, no eye changes, night blindness, or 
follicular keratitis.^ 

In 12 patients with sprue, who lost large amounts of fat-soluble substances 
in the stool as a result of steatorrhea, plasma vitamin A levels as low as 12 
international units ■were found, and the mean for the group wms 48.^° Nothing 
to suggest a vitamin A deficiency ■was observed clinically in any of these patients. 

Milam and Anderson, in a nutrition survey of an entire North Carolina 
I’ural county, found that only 40 per cent of the persons studied ingested the 
recommended amount of 5,000 international units of vitamin A daily.^^ Ia this 
entire survey, however, le.ss than 1 per cent of the persons had p]a.sma levels 
lower than 50 international units per 100 c.c. 

The mean values of plasma vitamin A for the patients in this study were 
well within the generally accepted normal range throughout pregnancy. Some 
of the plasma levels, however, were as low^ as 70 international units. There was 
nothing to suggest clinically that the nutritional state of these persons was any 
less satisfactory than that of those having higher levels, or that the lower value 
had any influence on pregnancy, delivery, Ihe development of eomplicafion.s, or 
the postpartum course. Little difference was noted in the vitamin A level be- 
tween the mothers wdio w^ere nursing infants and t hose -who were not. 

These findings and the postpartum ri.se in the plasma vitamin A mthoid 
dietary additions or vitamin supplements suggest that the figures usually given 
as the lower limits of normal for the plasma level of vitamin A are probablj 
high; that fair and adequate storage occurs with lower levels; that satisfactoiy 
adjustment at such levels can and does occur; and that a revision of so-called 
normal values for plasma vitamin A is indicated. Such a j-evision w'ould be 
much more in keeping with the clinical rarity of frank vitamin A deficiency m 
adults, pregnant or othenvise. While no one would deny the nerd for an afl<‘- 
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limits. The vitamin A values ranged from 72 to 142, mth a mean of 102. The 
lipid determinations showed a marked variation, ranging from 288 to 966. 
Eighty per cent of the values, however, fell between 600 and 950 mg. per 100 c.c. 
The mean value of 691 is comparable to that found by Herrmann and Neumann 
in patients near the end of pregnane}'- — 780 mg. per 100 c.c. 

The final values were determined on 16 patients during the puerperium, 
usually between the tenth daj^ and the sixth week after delivery. The plasma 
vitamin A and total lipid levels Avere again rising, the latter reaching a mean 
of 843 mg., the highest level observed during the period of study. The rise in 
the plasma lipids between the first and second trimester, and that occurring 
post partum were statistically significant.’^- The vitamin A level showed a 
marked degree of constancy throughout pregnancy, the highest level occurring 
during the second trimester, followed by a moderate decline during the third 
and a gradual postpartum rise. Statistically, there was no significant difference 
between any of the means. A study of Table I shows that the mean lipid de- 


Table I. Plasma Vitamin A and Total Lipid Values 


TIME OP STUDY | 

1 NUMBER OF PATIENTS ] 

1 AUTAMIN A 

1 (I.U.) 

PLASMA LIPIDS 

MG. PER 100 c.c. 

1 to 3 months 

16 

Range 72-180 

Mean 106 

Range 388-990 
Mean 607 

4 to C months- 

19 

Range 70-178 

Mean 123 

Range 604-988 
Mean 760 

7 to 9 months 

26 

Range 72-142 

Mean 102 

Range 288-966 
Mean 691 

Post partum 

10 days to 6 weeks 

16 

Range 66-164 

Mean 110 

Range 560-1084 
Mean 843 


terminations parallel those for vitamin A, although the highest values for lipids 
were found during the puerperium. f In the group studied, no single patient 
at any time Avas found to haA’^e an unusually Ioav plasma A-alue for vitamin A. 

The amount of carotene in the plasma AAms determined along with the level 
of vitamin A, and was found to range from normal to high. It apparently bore 
no relation to the plasma levels of vitamin A or of lipid. 

Discussion 

Plasma Vitamin A Levels . — It is generally agreed that a high blood level of 
vitamin A indicates an adequate dietary intake and, as a rule, adequate storage ; 
and that a Ioav level in the plasma is an index of a vitamin A depletion. In per- 
sons on their usual diets there is little diurnal variation in the plasma levels of 
vitamin A, and in normal adults months are required to decrease the level of 
vitamin A in the plasma by AvithdraAving it from the food. The level of A in 
the plasma Avill be reduced by decreased intake, interference Avith absorption, or 
increased metabolism, and occasionally by abnoi’raal excretion or mobilization. 
The decrease in the plasma level of the Autamin precedes clinical evidence of a 
deficiency. 

It has been accepted that pregnancy increases the need for Adtamin A, and 
that the amount of vitamin A required by the body is higher during the post- 

•The authors are Indebted to Dr. C. IST. Herndon for statistical criticism of the results. 
The “T” test was used for judgin;? the significance of difference between means. 

tThe relationship of the values is shown In the scatter graph (Chart 1) w’here a significant 
correlation between tne vitamin A and total lipid values was found (Correlation coefficient = 
0.522 ± 0.120). 
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When the mean vitamin A level of all tho,se patients having total lipids be- 
low 500 mg. per 100 c.c. is compared with the mean vitamin A level of all those 
patients with total lipids over 900 Gm. per 100 c.c., the difference is statisticallj' 
significant. The mean vitamin A level for the first group i.s 82 international 
units, and for the second 134 international units. 

It is possible that the plasma levels of both lipids and vitamin A are de- 
pendent on the degree of liver function and mobilization. The low plasma levels 
of total lipid and vitamin A found during acute infectious diseases could be 
explained on this basis. Thorbjarsen and Drummond have .shovm that greater 
amounts of vitamin A are stored in the liver when the fat content of the liver 
is increased, and that the administration of choline results in a diminution in 
the amount of liver fat as well as in the stores of vitamin A.^^ 

It would appear that when the pla.sma lipids begin to rise during pregnancy 
as a result of increased fetal demands or as a preparation for lactation, a con- 
comitant increase in the plasma levels of vitamin A occurs. Since this increase 
could not take place in the absence of adequate body stores and intake, the vita- 
min levels in the plasma represent the nutritional state of the individual. The 
broad relationship between the concentrations of total lipid and of vitamin A in 
the plasma during pregnancy and the puerperium is in keeping with the experi- 
mental work which suggests that the plasma lipids serve as a vehicle for vitamin 
A and allow its accumulation in the blood. 

Conclusions 

In a stud}’- of a group of gravid patients in the middle and upper economic 
brackets who were not maintained on special diets or given vitamin supplements, 
the mean plasma levels of vitamin A were found to be within normal limits 
throughout pregnancy and the puerperium. There was no evidence of a vitamin 
A deficiency in any of the persons studied, nor anything to sugge.st that the 
course of pregnancy or labor was altered in the patients having the lowest 
plasma level of vitamin A. 

It would appear that the levels of vitamin A in the plasma are directly 
related to the nutritional state of the individual, but that the range accepted 
as normal is too high, and that satisfactory nutrition and .storage do occur with 
lower plasma levels. There appeared to be no need for vitamin A .supplements 
in the patients studied. 

Studies of the total plasma lipids .showed the development of hyperlipemia 
during pregnancy, the highc.st levels occurring during the puerperium. The 
patients with the mo.st marked hyperlipemia also showed the highast plasma 
levels of vitamin A. When the patients with the highest and lowe.st total lipid 
values were separated into two groups, the difference between the mean vitamin 
A levels of the two groups was found to be statistically .significant. This findmjr 
supports the experimental w'ork suggesting that the plasma lipids may sen’C as a 
vehicle for vitamin A. 
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qnate dietary intake througliont pregnancy, it would seem from the results of our 
study that most estimates of the vitamin A requirements of pregnant women are 
quite high, and that the administration of vitamin A supplements is unnecessary 
in ordinary instances. 

Tlie question of the importance of optima, as opposed to adcquaie dietary 
intake is not easily answered. Certainly, the administration of fat-soluble vita- 
mins in ordinary therapeutic dosc-s will do'no harm. 

Total Plasma Lipids 

The blood lipids are almost always found to be increased in pregnant women, 
the increase usually beginning during the first trimester of pregnancy and con- 
tinuing in the first weeks after delivery. The degree of hyperlipemia is unrelated 
to the nutritional state of the individual; this condition is laiown to occur after 
complete fasting, or in persons on restricted diets, where the inadequate supply 
of carbohydrates and 7U‘otcins rc.sults in an incrca.sed demand for fat as fuel. 


RELATION OF PLASMA VITAMIN A LEVELS TO TOTAL LIPIDS 



In the patients observed in this study a relationship between the plasma 
levels of vitamin A and the total serum lipids was noted (Table I). In general, 
patients with high values for total plasma lipids also had high vitamin A levels. 
The lowest plasma levels of vitamin A were found in those patients having the 
lowest lipid levels. In no individual patient was a high level of vitamin A found 
^vith a definitely lowered total plasma lipid content, or vice versa. The correla- 
tion is even more striking when it is realized that the concentration of plasma 
lipids may show considerable variation in normal individuals. 



A FURTHER DESCRIPTION OF A SET OF 
QUADRIOVULAR QUADRUPLETS 

(A Study of Dermal Configurations and Tooth Eruption) 

Norma Ford Walker, Ph.D., Toronto, Canada 

R ecently in this journal a quadruplet pregnancy was described by Dr. 

B. P, Watson,^ and through the kind cooperation of the parents of the 
quadruplets, the writer was permitted to continue the study of the children. 
A compari.son of the dermal patterns of their palms and soles has now been 
made, which study confirms the findings of Dr. Watson that the children are 
entirely a fraternal set, having arisen from four fertilized ova. The parents 
further cooperated during the first year by keeping records of the time of 
eruption of the children’s deciduous teeth, and these data also give evidence 
of the quadrio^n^lar origin of the set. 

Cases of quadruplet births in the United States from 1915 to 1912 (in each 
of which there was at least one live birth) number only 109, giving a proportion 
of one set of quadruplets in 490,699 confinements.^ From 1920 to 1942 the 
proportion of the sexes in 99 eases was 209 females to 187 males, or 112 females 
to everj^ 100 males. Tliis ratio is considerably lower than the figure quoted by 
Watson from the Statistical Bulletin of the Metropolitan Life Insurance Com- 
pany.^ In the latter publication the data used were based on a period of only 
nine years, from 1933 to 1941, during which time the ratio was 156 females to 
100 males. But during these years there happened to be large numbers of 
females born in each of three years. Over the longer period of twenty-three 
years, the proportion of females is much lower, being as stated above only 112 
females to 100 males. Wlien to the data from the United States there are added 
17 more cases from Canada, New Zealand, Australia, South Africa, England, 
and Wales, the ratio is further reduced to 109 females to 100 males.'*'® How- 
ever, the trends pointed out }\v the Metropolitan Life can .still he seen, namely, 
that the sex ratio of females to males increases in the multiple sets from twins 
to quadruplets. The number of females per 100 males is 94 in single births, 
97 in twins, 101 in triplets and 109 in quadruplets. One would e.xpect in 
quintuplet sets that the females would again be in the majority, and it may 
be due to the paucity of data that in the 46 recorded eases in which the sex oJ 
all infants is given the ratio is only 8.5.5 females to 100 males.'*’"’^ 

In the 99 sets of quadruplets recorded in the United States census from 
1920 to 1942, there were only 71 sets in which all four infants were born alive. 
Moreover, in the majority of the.se sets one or more infants died shortly aftd' 
birth, so that comparatively few sets of quadruplets are later available for .study. 

A set of quadruplets may have its origin in one, two, three, or four ova, 
and each type has its special interest from the standpoint of heredity. Jlembers 
of an uniovular set have a common heredity, since what was intended to he 
one indiv'idnal has given rise to four indiriduals. In the fonr-egg set there J-'* 
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the base of digit III; then the distance between the axial triradius and the 
distal wrist crease is taken, and the percentage of the latter in relation to the 
former is calculated. An axial triradius in any position from 0 to 14.9 is .sym- 
bolized as t, from 15 to 39.9 as f, 40 and over as t". The palmar configurations 
of the quadruplets are then compared in pair.s homolaterally, the average dif- 
ferences being given in Table IT. From the latter table it will be seen that the 



averages of these homolateral difiercnees among the Zarief quadruplets arc 
23.5 per cent for the main lines and 42.9 per cent for the palmar patterns. 
Differences of this order are indicative of fraternal twinning. 

An analysis of the plantar configurations of the Zarief quadruplets also 
confirms Ihe diagnosis that they are a fraternal .set. Outlines of the plantar 
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no common heredity. The present biological stud}’- is concem.ed with the gen- 
eral problem of establishing the zygosity of such multiple sets from the analysis 
of dermal patterns. These patterns are particularly valuable because of their 
complexity and the fact that they are inherited, and also the ease with which 
they can be recorded and studied. 

Until recently many investigators have held the opinion that the structure 
of the placenta was definitely indicative of the zj’-gosity, but it is now loiown 
that uniovular twins may have a diehorionic placenta.^®’ Therefore, the 
number of choria does not necessarily correspond to the number of ova. The 
writer has under observation several pairs of identical twins whose diehorionic 
placentas are stored at the university. In the case of the Zarief quadruplets, 
here described, it happened that there were four choria corresponding to the 
four zygotes,^ but the set might have originated from four, three, two, or one 
zygotes and still have had four choria. 

The Zarief Quadruplets 

The Zarief quadruplets were born in New York City on March 29, 1944. 
They included three girls and a boy. They were palm and sole printed when 
nine months old. Finger and toe patterns were not talven, since in young 
infants their small prints are time consuming to make, and in this particular 
study they had no special value. 

The palmar patterns of the quadruplets are illustrated in Fig. 1 and for- 
mulated in Table I according to standard methods.^^ The recording of the 
position of the axial triradii by actual measurement (as suggested by L. S. 
Penrose) is, however, an iiuiovation. To obtain this position the axis of the 
palm is measured first from the distal wrist crease to the proximal crease at 


Table I. Palmar Formulas of the Zarief Quadruplets 


Isodora 

Left 

11 

X 

7 

5' 

_ __ t(13.5) 

A“ 

0 

0 

0(V) 

0 


Right 

11 

7 

7 

5' 

t'(30.6) 

L-'/y 

0 

0 

0 

1 

Ellen 

Left 

11(10) 

9 

7(6) 

5' 

_ _ t(13.6) __ 

L*- 

L/V 

0 

L 

0 


Right 

11 

9(10) 

7(8) 

5' 

t(11.2) 

T,’- 

V/V 

0 

L 

0 

Elaine 

Left 

11 

9 

7 

5 ' 

_ t'(16.3)t'(33.7) _ 

L'/L” 

0 

0 

L 

V 


Eight 

11 

9(10) 

7(8) 

5' 

3 

t'(19.0) 

A "/A’’ 

0 

0 

L 

0 

Benjamin 

Left 

9 

7 

3 

t'(17.4) 

LVA' 

0 

M 

0 

1 


Eight 

10 

9 

7(6) 

4 

t'(27.5) 

LVA' 

0 

M 

L 

0 


Sj’mbols; A", arch ulnar; A=, arch carpal; L“, loop ulnar; L/r, loop radial; V, vestige; 
M, area of multiplication. 


Table H. Uomolateral Differences in the Main Lines and Palmar Patterns of the 
Zarief Quadruplets, Compared With the Mean Differences for T-runs 


sets coaipared 

main lines and 
axial triradh 

PALMAR PATTERNS 

Zarief Quadruplets 

Average Difference 

Average Difference 

23.5 

42.9 


Mean Diff. S.D. S.E. Mean Dill. S.D. S.E. 


Uniovular Twins 17.6 1.0 1.4 21.4 12.8 1.8 

Binovular Twins 31 5 9.6 2.2 32.0 15.8 8.9 


Abbreviations : standard deviation, S.D. ; standard error, S.E. 
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Tabi.e III. Plantak Formulas of the Zarief Quadruplets 


Isodora 

Left 

15 

9 

7 

15/7 

13 

0 

0 

0 

0/L" 

0 




Right 

15 

0 

9 

15 

13 

0 

0 

0 

O/L-* 

0 

L*' 


Ellen 

Left 

15 

11 

9 

7 

7 

0 

0 

0 

0/L<* 

0 

L-* 



Right 

14 

9 

7 

7 

6 

0 

0 

0 

O/L** 

0 

Lo 


Elaine 

Left 

15 

15/11/9 

X 

15 

15h 

0 

0 

0 

W/0 

L' 

0 



Right 

15 

13/9 

12 

10 

15h 

0 

0 

0 

W/O 

L-* 

L” 


Benjamin 

Left 

15 

9 

7 

15 

13 

Lt. 

0 

0 

O/L-i 

or 

L-* 



Right 

15 

10 

8 

7 

13 

0 

0 

0 

0/L'V 

0 

L" 




Fig. 2. — Outlines of the plantar configurations of the Zarief quadruplets. 1 and 2. left and right 
soles of Isodora; 3 and 4, of Ellen; 5 .and 0, of Elaine; 7 and 8, of Benjamin. 


been assembled by the Avriter. The differences in the timing of the eruption 
between the two members of uniovular and binovular sets are summarized and 
compared wdth those of the Zarief quadruplets in Table V. The quadniplets 
are again compared among themselves in pairs. It will be noted from the table 
that for each indi'vddual tooth the mean difference in time of eruption is smaller 
for sets of unio-vmlar twins than for binovular twins, a result which confirms 
the assumption that the pattern of eruption of the deeiduoas teeth is inherited. 
It will also be noted that the average differences for the Zarief quadruplets are 
on the whole of an order indicative of a fraternal set. 
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eoniigurations are seen in Pig. 2 and foriimlated in Table III. The average 
homolateral difference amounts to 67.1 per cent for the main lines and 27.5 
per cent for the plantar patterns. 

Pattern of Eruption of the Decid'iious Teeth . — Accurate records of the erup- 
tion of the deciduous teeth of the Zarief quadruplets were kept for the first 
year by the nurse in charge. The times of eruption are given in Table IV. 



Fifr. IB. — Outline of the palmar congurations of tlio Zarief rjuadniplets. 5 and C, left and 

right palms of Klaine; 7 .and S. of Benjamin. 


It has previously been shown that tlie pattern of eruption of the permanent 
teeth is an inherited charactorislic.’® and it seems probable, therefore, that the 
same sliould lie true for tlie tlcciduous dentition. To test this a.s.sumption, 
recoixls of the time of eruption of tlie deeiduous leetli of 64 pairs of twins linve 
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Table TV. Age in Days at Time of Eruption op Deciduous Teeth op the Zariep 

Quadruplets 


1 

TOOTH 

1 AGE IN DAYS OP ZARIEP QUADRUPLETS 

ELAINE 

ELLEN 

BENJAMIN 

ISODORA 

Central Incisor 





Upper Et. 

246 

291 

245 

337 

Upper Lt. 

264 

293 

263 

340 

Lower Et. 

208 

242 

209 

263 

Lower Lt. 

231 

247 

216 

264 

Lateral Incisor 





Upper Et. 

354 

341 

270 


Upper Lt. 

356 

341 

275 


Lower Et. 

338 




Lower Lt. 

337 





Table Y. Summary op Differences in Time of Eruption op Teeth Between the Two 
Members op Uniovular and Binovular Tivins and the Zariep Quadruplets 
(Compared Among Themselves in Pairs) 


TOOTH 

1 UNIOVULAR TWINS | 

1 BINOVULAR TWINS 

1 ZARIEP QUADRUPLETS 

NO. OP 
SETS 

COMPARED 

MEAN 
DIFFER- 
ENCE IN 
DAYS 

NO. OP 
SETS 

COMPARED 

MEAN 

DIFFER- 
ENCE IN 
DAYS 

PAIRS 

COMPARED 

AVERAGE 
DIFFER- 
ENCE IN 
DAYS 

Central Incisor 







Upper Et. 

(19) 

16.1 

(40) 

25.0 

(6) 

53.5 

Upper Lt. 

(20) 

20.5 

(39) 

36.1 

(6) 

43.3 

Lower Et. 

(20) 

15.0 

(44) 

49.1 

(6) 

33.0 

Lower Lt. 

(19) 

17.1 

(44) 

51.1 

(6) 

26.7 

Lateral Incisor 







Upper Et. 

(16) 

32.5 

(33) 

55.6 

(3) 

56.0 

Upper Lt. 

(18) 

28.2 

(33) 

46.5 

(3) 

54.0 

Lower Et. 

(15) 

33.0 

(22) 

72.7 



Lower Lt. 

(141 

15.1 

(23) 

86.7 




Summary 

1. A comparative study of the dermal eonfigurations of the palms and 
soles of the Zarief quadruplets confirms the earlier diagnosis that they are 
entirely a fraternal set. 

2. Comparisons are here made -with a new series of mean differences for 
the dermal configurations of uniovular and binovular twins. 

3. Differences in the time of eruption of the teeth of the Zarief quadruplets 
are compared with new means for uniovular and binovular twins. The differ- 
ences among the quadruplets confirm the diagnosis of their quadriovular origin. 

4. A survey of 116 cases of quadruplet births gives a sex ratio of 109 
females to every 100 males. 

The writer wishes to thank Dr. Watson and also Miss H. M. Kelly, E.K., who arranged 
the necessary contacts for the study. 
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I. Ovariogenetic : (tumors developing from tissues of true 
ovarian structure) 

A. From the mese7ichymal core of the ovary, 

1. From fetal cell remnants without error in sex chromosomes 

a. Granulosa cell tumors 

b. Theca cell tumors 

2. From fetal cell remnants with error in sex chromosomes 

a. Arrhenoblastoma — male 

b. Disgerminoma — neuter 

3. From interstitial tissues without sex potential 

a. Fibroma 

b. Angioma 

c. Myoma and fibromyoma 

B. From the surface epithelium of the ovary (prosoplasia toward 
the Mullerian duct) 

1. Serous cystoma (tube) 

2. Endometrioma (endometrium) 

3. Pseudomucinous cystoma (cervix) 

n. Nonovariogenetie : (tumors deA^eloping from tissues not normally 

present in the ovary) 

A. By displacement into the ovary in fetal life 

1. Early — ^teratoma 

a. Mature — dermoid 

b. Immature — embryoma 

2, Late — ^tissue from stinictures contiguous to the ovary 
during embryological development 

a. Hypernephroma — adrenal 

b. !Mesonephroma — kidney 

c. Brenner tumor — urogenital epithelium 

d. Ganglioneuroma — sympathetic ganglia 

B. By displacement into the ovary in adult life 

1. Metastases of malignant tumors — Krultenberg, etc. 
ni. Carcinoma of Undeterminable Histogenesis 

A. Carcinoma simplex, scirrhous carcinoma, plexiform 
carcinoma, etc. 

Each of the listed benign tumors wdll have its corresponding malignant 
form, i.e,, serous cystoma, serous cystadenoeareinoma, fibroma, sarcoma, etc. 
According to Schiller, “There has never been found a small beginning primary 
carcinoma of the ovary,” as has been demonstrated so often in the cervix. On 
the other hand, it has been demonstrated in many instances that a carcinoma- 
tous overgrow’th could be traced back to the superficial epithelium of the 
ovary, and cases have been observed in w'hich tumor portions showing car- 
cinomatous growth have been immediately ad,iacent to benign tumor growth 
of the same basic pattern. Therefore, it is felt that probably all malignant 
forms develop by secondary malignant transformation from a benign tumor. 

Discussion of Tumors by Groups 

I, Ovariogenetic, — 

A. From mesenchymal core: 

1. From fetal cell remnants toiihout error in sex chromosomes (granu- 
losa cell and’ theca ceU tumors) : 



A CLASSIFICATION OF OVARIAN TUMORS BASED 
UPON HISTOGENESIS 


John A, Spencer, M.D., and Philip J. Reel, M.D., Columbus, Ohio 

(From the Department of Obstetrics and Gynecology., College of Medicine, 

Ohio State University) 

T he study of ovarian tumors has received a tremendous impetus of late 
years due to two main factors. First, the careful study, investigation, and 
reporting of a goodly number of the more unusual neoplasms, such as the mas- 
culinizing tumors and the group included in Novak’s feminizing mesenchy- 
momas, owing to their relative rarity and bizarre clinical picture. Fortunately 
for progress, however, the study of the rarer neoplasms has brought out facts 
which have shed a few rays of light on their less spectacular cousins. In so 
doing, the second major change has been wrought ; the attempt to work out a 
truly scientific classification on a histogenetie basis. 

Fischel’s historic work on the embryology of the ovary, added to careful 
studies by Meyer, Schiller, MacCarty, Barzilai, and others, has given us a 
multiplicity of facts and theories which should result in a workable and prac- 
tical histogenetie classification of ovarian tumors. The anatomicopathologie 
type of classification has been utilized by most pathologists to date, but from 
the broader standpoint of a grouping of tumors which may be more accurately 
divided and studied from the clinical standpoint, it seems to us that the histo- 
genesis should shed additional light, particularly in regard to treatment and 
prognosis. Certainly, from the radiologic viewpoint, a more universal classifi- 
cation based on a histogenetie background would clear up the present very 
confused literature regarding the effect of deep therapy. It is still necessary 
to use descriptive terms to name different neoplasms properly, but it is no 
longer practical merely to classify these growths into cystic and solid and benign 
and malignant. In the absence of a universally accepted histogenetie classi- 
fication, we wish to present a modification of the one suggested by Schiller. 
We realize that there are certain inadequacies, but hope that it may stimulate 
controversy and further thought. 

We have divided all ovarian neoplasms into three broad classes : 

I. Ovariogenetic : derived from ovarian tissue 
II. Nonovariogenetic : derived from tissues foreign to the ovary, 

but found elsewhere 

HI. Carcinoma of Undeterminable Histogenesis 

Following this basic structure and filling in the subdivisions lead to the fol- 
lo'vving complete classification : ' 
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in the normal ovary, produce the granulosa elements of the follicle. If these 
cells, during mitotic division, should lose an X-chromosome they would become 
male instead of female in character. They would, therefore, have the potency 
of the mesenchymal core of the testicle. Thus, they may give rise to a tumor 
which duplicates the fetal testicle, minus spermatagonia, but containing the 
male-hormone-producing Leydig cells. Meyer hj^DOthesizes that the tumor 
originates in male-directed cells persisting in the hilus of the ovary from an 
early sexually ambivalent stage of gonadogenesis. Both Schiller and Meyer 
agree that the tumors arise from mesenchyme. Popoff and others have felt 
that these tumors are actually teratomas with an overgro'wth of testicular 
tissue, and several authors have observed an admixture of teratomatous ele- 
ments. However, as Meyer has pointed out, gonads are never found in a 
teratoma. We have classified this tumor as originating from a fetal cell rem- 
nant in the mesenchymal core of the ovary, but in contradistinction to the 
granulosa cell tumor developing with an error in sex chromosomes during 
mitotic division into an androgen-producing male-gonadlike tumor. 

The neuter disgerminoma may also arise as the result of an error in sex 
chromosomes, an error of differentiation of the cells of the mesenchymal core 
of the developing ovary. Schiller feels that the mesenchymal cells thus may 
become sexually indifferent, developing in neither male nor female direction. 
Since this tumor is frequently found in association with some degree of her- 
maphroditism, and in both male and female, it would seem probable that there 
has been some degree of agenesis in the mesenchymal cells, some chromosomal 
malformation, some lack of stimulus to normal mitosis, and full development 
of their sexual function. Meyer, who first suggested the name, felt that they 
originated from "neutral disgerminal cells” found in the mesenchyme of the 
gonads before the stage of sexual differentiation. Others, such as Ewing and 
Meigs, felt that this tumor resulted from a one-sided development of a tera- 
toma; Geist felt that they arose from certain cells of the surface epithelium 
of the anlage of the ovary. 

3. From interstitial tissues without sex x>otential: 

The fibroma and its malignant form, the sarcoma, make up the majority 
of tumors in this group. Other odd types such as the angioma, myoma and 
fibromyoma may be included although .some authors deny the existence of the 
latter two. 

Fibroma . — Coe and Geist designate this tumor as arising from the true 
stroma of the ovary, the musculofibrous tissue framework of the organ with its 
attendant vessels, nerves, and lymphatics. Fischel and Schiller state more 
.specifically that it arises from the mesenchymatous core which normally fm’- 
nishes the interstitial fibrous stroma. Schiller includes the thecoma as a .sub- 
group of the fibroma, and for many years it has been designated as a xanthro- 
fibroma. Since, however, the thecoma has definite hormonal activity— which 
has never been proved in the true fibroma — plus a typical hi.stologic pielurc n 
has "come into its own.” Hence, for these and other reasons previously noied. 
we have placed the thecoma with the granulosa cell tumor. 

Sarcoma . — As in the case of other malignant ovarian neoplasms it is prob- 
able that most, if not all, sarcomas are derived by malignant transformation of /' 
benign precursor. In Barzilai’s .study of approximately 10.000 ovarian .speci- 
mens, .she was able to find only three .sarcomas which she felt were primary: 
other authors deny their existence. In the majority of instances a bemgu 
fibroma probably precedes the sarcoma, and cases have been recorded of tb'h 
occurring according to Gei.st. In .some in.stances an origin from the eonneeme 
tissue of an embryonal teratoma may be possible, and some of the desenue 
chondrosarcomas, osteosarcomas, etc., have been felt by some to have this ongn • 
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Histogenesis . — ^As shown by Pisehel, the cells of the mesenchymal core dif- 
ferentiate to form granulosal (epithelial) and thecal (connective tissue) cells. 
These cells, in the normal process of cell division and growth, eventually ma- 
ture into the fully formed wall of the normal follicle and normally secrete the 
female sex hormones estrin and progestin. Tumors developing from these ele- 
ments, and secreting estrin and progestin, may be assumed to have developed 
by “normal” mitotic division of cells with no change, loss or error in their sex 
directing chromosomes. Thus, in dilferentiating the “feminizing mesenchy- 
momas” from the arrhenoblastomas and disgerminomas — which are charac- 
terized by reversal or absence of normal female sex hormone production per- 
haps caused by some change, loss, or error in their sex-directing chromosomes 
— we have classed them as developing from the “sex-potential” cells of the 
mesenchyme' without error in sex chromosomes. 

Thecoma. — Schiller places the theca cell tumor with the fibroma and merely 
describes it as a luteinized form. However, it seems strange that a simple 
fibroma, ovarian or otherwise, should become luteinized. Certainly the usual 
nonspecific connective tissue of the ovary does not possess this potential any- 
more than does connective tissue any place else in the body. Hence, it seems 
to us that these “luteinized fibromas” must arise from the specific theca or 
protheca cell elements following some stimulus. It is thus a separate entity 
with a specific sex-hormone producing potential. Since the theca externa is 
principally fibrous tissue it is natural that varying degrees of fibroma-like de- 
velopment should be present, while from the lutein-potential cells the lutein 
areas will develop. In some of these tumors the fibroma element will predomi- 
nate, while in more definite types the lutein, not luteinized, areas will be most 
evident. 

Granulosa Cell Tumor. — According to Meyer, granulosa cell tumors arise 
from masses of unused and embryonic granulosa cells left behind in the 
medulla of the ovary. He states that these embryonic rests may be demon- 
strated in the ovaries of every full-term female fetus and that they have also 
been found in the ovaries of adults. Schiller feels that granulosal masses may 
arise, at any time, from mesenchymal cells whose inherent ability to form 
granulosal elements was not utilized in the embryo. Years later, due to an 
unspecified stimulus, these cells will exercise their inherent role. It may be 
that this “unspecified stimulus” is the unopposed action of the pituitary 
gonadotrops on the ovary. Schiller’s statements are further substantiated by 
Barzilai and others who have noted that immature mesenchymal elements are 
found interspersed throughout both granulosal and stromal portions of the 
granulosa cell tumor. In either instance, these granulosal cell masses or em- 
bryonic potential granulosal cells represent a form of embryonic rest nr cell 
remnant which may develop into a tumor at any time. 

With the very close relationship, histogenetically, anatomically and func- 
tionally, between theca and granulosa cell elements it is not surprising that 
many thecomas contain granulosal elements and vice versa, von Haam^’’ feels 
that the placement of these “mixed” types of tumors in one or the other cate- 
gory depends upon two faeotrs; (1) the preponderance of one cell type over 
the other, and (2) the cell type which seems to be most actively proliferating. 
Novak had proposed the all inclusive term “feminizing mesenchymoma” to 
include granulosal and thecal tumors, both in their pure and mixed forms. 

2. From fetal cell remnants with error in sex chromosomes: 

The two tumors in this group, arrhenoblastoma and disgerminoma, are rela- 
tively rare but of extreme interest. 

Histogenesis. — The arrhenoblastoma may, as described by Schiller, origi- 
nate by an error in sex chromosomes during mitotic division of the “hormone- 
producing potential” cells of the ovarian mesenchyme; those same cells which. 
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and thus definitely indicate, by their clinical characteristics, the difference in 
their histogenetic background. It is probable that the great majority of these 
tumors arise from the surface epithelium ; it is, as yet, impossible to differen- 
tiate those derived from other sources except in very exceptional instances. 

Endometrioma. — ^In accord with the present trend of thought, we feel that 
it is necessary to utilize both Sampson’s implantation theory and the theory 
of abnormal differentiation from celomic epithelium in order to explain en- 
tirely the occurrence of various forms of endometriosis. Certainly Sampson’s 
theory has had the majority of adherents for many years, but Sampson him- 
self modified his all-inclusive views of late. In order to utilize a comprehen- 
sive and logical classification we have held to the prosoplasis theory in expla- 
nation of the occurrence of the relatively rare endometrioma, as defined by- 
Schiller. 

II. Nonovariogenetic. — 

A. By Displacement Into the Ovary in Fetal Life: 

1. Early — Teratoma: Mature — dermoid, Immature — embryoma. 

Histogenesis. — Multipotent cells, blastomeres displaced into the ovary in 

fetal life are described by Schiller as the origin of this group of tumors. 
Others have suggested the theory of parthogenetic development from an ovum; 
Barzilai feels that this latter theory will best explain the rare chorio-epitheli- 
omatous tumor of the ovary. Most authors feel that origin from a somatic 
blastomere is the most logical theory so far put forth, although no completely 
satisfactory histogenetic background has as yet been proved. The term tera- 
toma is the logical one and will cover the whole category. There has been, 
and still is, considerable confusion in the literature regarding terminology 
and the term teratoma is frequently misused to denote, of itself, malignancy. 
The adult teratoma exhibits relatively weU-developed structures and a low 
grade of malignancy, as exemplified by the dermoid in which ectodermal 
elements predominate, although most of them contain cells of all three layers 
whose tissues are fully differentiated and tend to form organs. Less well- 
developed (immature) teratomas, whose potential is less definite, remain rela- 
tively embryonic in cell form and proliferative ability. These embryomas thus 
possess a high degree of malignancy. 

2. Late: Tissues from stractures contiguous during embryological develop- 
ment. (Hypernephroma, mesonephroma, Brenner tumor, ganglioneuroma) : 

Histogenesis. — Schiller’s theory of the histogenesis of this group of tumors 
is accepted by most authorities, in general principle at least. The ovarian 
pedicle develops comparatively late, and therefore the ovary remains in close 
connection with other “regional” tissues for a long period of time. Finally, 
with the formation of two grooves or folds enclosing the ovarian ligament, 
it separates from the surrounding tissue. This separation occurs at a time m 
embryonic life when the cells have already become definitely differentiated. 
If these folds cut too deeply or are spaced wider apart than normal, non- 
ovarian tissues ma 3 ’’ be included. Schiller states that the hilum of the ovary 
often contains islands of adrenal cortical tissue much more frequently in the 
newborn than in the adult. Persistence of these inclusions and their neoplastic 
change give origin to the hypernephroma. Experimental work by Groat, 
GeisL a^d Gaines, etc., showed, after bilateral adrenalectomy, a proliferation 
of cells resembling those of the adrenal cortex present in the ovaries, of ani- 
mals that survived. Groat suggests a metaplasia from ovarian mesenehj'mc, 
but others feel this represents a growth of adrenal cell rests. . ■ 

Schiller who described the mesonephroma in 1939, explains the origin m 
this tumor from the inclusion of adjacent mesonephromatous tissue in the same 
manner as described above. 
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Angioma . — ^Novak describes this as being one of the “benign solid tumors, 
along with lymphangioma and neuroma, which may occur but is exceedingly 
rare.” Geist states that it is usually a small discrete nodule in an otherwise 
normal ovary. J\Ieyer and others have reported true cavernous angiomas. 

Myoma and Fibromyoma . — The existence of these tumors has been ques- 
tioned by some authors, but others have reported and described neoplasms con- 
taining fibrous and muscle tissue. Origin is from the smooth muscle tissue de- 
scribed in the ovarian core or from tlie smooth muscle of the blood vessels. The 
fibromyoma is much more frequent, and Geist quotes Basso as reporting forty- 
five eases in 1904. Aside from their rarity they behave, generally appear, and! 
are treated like a fibroma. 

B. From surface Epithelium: 

In this group is included the serous cystoma, endometrioma, pseudomucin- 
ous cystoma and their malignant forms. 

Histogenesis . — The surface epithelimn of the ovary (previously designated 
as the germinal epithelium) originates from the primitive celomic (peritoneal) 
epithelium and, therefore, has the same origin as the epithelium which forms 
the Mullerian duct. This surface epithelium frequently invaginates into the 
cortex and may become pinched off to form the so-called Walthard cysts. 
These cysts are lined by cells which probably possess the same potentialities as 
Mullerian duct epithelium. Therefore, the surface epithelium (or the rem- 
nants of undifferentiated celomic cells found therein) may develop into a neo- 
plasm with Mullerian characteristics by prosoplasia or metaplasia, according 
to Schiller. MacCarty has found that the lining ^epithelium of serous cystomas 
is occasionally continuous with the surface epithelium. He has also noted that 
in the contralateral grossly normal ovary there are often found indentations 
of the superficial epithelium in the form of microcysts and miniature papillom- 
atous growths. According to Barzilai, these same indentations and micro- 
cysts may show typical tubal epithelial characteristics. • She has thus proposed 
the name endosalpingioma for the serous cystadenoma with its characteristic 
high columnar, often ciliated epithelium. 

Schiller goes even further and states that since the Mullerian potential of 
the surface epithelium is so marked, it is reasonable to assume that not only 
may the cells form neoplasms resembling the epithelium of the Mullerian- 
derived tube, but also neoplasms resembling the epithelium of the Mullerian- 
derived uterine cavity and the Miillerian-derived cervix. Thus the endo- 
metrioma, duplicating the histologic picture of the endometrium (but not to 
be confused with the endometriosis of Sampson), and the pseudomucinous 
cystoma whose tall, pale, mucinous secreting epithelium so closely resembles 
that of the cervix. 

As both Schiller and Barzilai point out, it is not possible to place ah 
pseudomucinous cystomas in the same histogenetic group. Probably there is 
some relationship, in certain cases, with Brenner cell nests. Barzilai states 
that some pseudomucinous cystomas originate from Brenner cell nests, and 
Dockerty states that about 30 per cent of Brenner cell tumors occur in the 
walls of mucinous cysts. Danforth states that in his study of fifty benign 
pseudomucinous cystomas no Brenner tumors were found, but that there is 
present in these neoplasms a basic nuclear type characterized by the presence 
of a median groove or fold. This nuclear detail is also present in the Walthard 
rests and Brenner tumors, and may be considered a point in the histogenesis 
of pseudomucinous cysta denomas. Other pseudomucinous cystomas have been 
observed deriving from the bowel epithelium of an adult teratoma. Schiller 
feels that those mucinous cystomas derived from other than surface epithelium 
may, with increasing knowledge, be eventually shown to be clinically different 
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utter ignorance of the histogenesis of these forms. Their known extreme de- 
gree of malignancy is, we feel, an attribute of their advanced stage rather than 
of a particular type of neoplasm. 

Summary and Conclusion 

1. A modification of Schiller’s classification of ovarian tumors is presented, 
along with a discussion of the histogenesis of these neoplasms. 

2. It is felt that a clear histogenetic concept is essential for diagnosis, treat- 
ment and evaluation of prognosis in the study of ovarian tumors. 
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The inclusion of pinclied-off elements of the immediately adjacent urinary 
system may give rise to the characteristic islands of transitional squamous 
epithelium of the Brenner tumor. Schiller and others, according to Barzilai, 
have actually observed transition from the rete ovarii to the Brenner epi- 
thelium. The relationship between Brenner tumor and the mucinous cystoma 
has been mentioned previously in this paper. Many authors (Novak, Meyer, 
Barzilai) feel this indicates that the mucinous portion is derived from the 
Brenner elements, while others (Dockerty and MacCarty) have thus postulated 
a teratomatous origin for the Brenner tumors associated with mucinous ele- 
ments. Danforth postulates a possible origin of the Brenner tumor from 
Walthard cysts based on his observation of a common intrinsic architecture 
and nuclear detail. Tie considers the possibility that a small proportion of 
pseudomucinous cystomas may arise from Brenner cell rests. 

Again, according to Schiller, when elements of the neighboring sympa- 
thetic ganglia are pinched off and included in the ovarian pedicle, a ganglio- 
neuroma may develop. 

B. By Displacement Into the Ovary in Adult Life: 

1. Metastatic or seeondaiy tumors of the ovary: 

Jlistogenesis. — The ovary is a favored site of metastatie involvement aris- 
ing mainly from two groups of organs; most frequently from the immediately 
adjacent pelvic organs and less frequently from the more distant gastrointes- 
tinal tract. Occasionally primaries are in the very distant organs such as the 
breast. 

The much maligned Krukenberg tumor is the classic example in this group. 
In general the presence of signet-ring cells is pathognomonic, but other grossly 
typical metastatic forms may show a very high percentage of glandular for- 
mation. In the debatable cases it seems to be a play on words with various 
authors each forming rules as to exactly what constitutes a Krukenberg tu- 
mor. Actually we doubt if Krukenberg (or TIarchand, who actually first 
described these tumors) would himself be as specific or rigid in his own inter- 
pretation. It is generally considered that the term indicates bilateral ovarian 
tumors arising from the mucous membrane of the abdominal cavity. Grossly 
they are demonstrated by large, solid, lobulated tumors usually preserving the 
outline of the normal ovary and histologically showing signet-ring cells in a 
fibromj^xomatous stroma. Some investigators have added additional criteria, 
such as the absence of glandular formation, thus ruling out cases which would 
otherwise have been included. For this reason the number of true eases varies 
in different series from 153 to over 300. 

The question of the pathogenesis of ovarian involvement has never been 
satisfactoi’ily explained. Of the present three theories, peritoneal sedimenta- 
tion, lymphatic spread and blood stream meta.stases. each has something in its 
favor and each has its proponents. The peritoneal sedimentation hypothesis 
probably is the one most generally accepted. 

III. Carcinoma of Undeterminable Histogenesis. — 

Histogenesis. — As mentioned previously in this paper. Schiller presents 
evidence that all ovarian malignancies, either sarcoma or carcinoma, are sec- 
ondary in that they develop by malignant degeneration of a benign neoplasm; 
that they never arise as a primary malignancy. In the majority of instances 
there is sufficient evidence histologically to identify the carcinoma or sarcoma 
with its preceding benign form, as in a serous papillary ey.stadeno carcinoma. 
At times, with far-advanced growth, dedifferentiation has gone too far to 
allow us to trace the malignant form back to its parent benign growth. There- 
fore, with these tumors, we are forced to use purely descriptive terms such as 
carcinoma simplex, scirrhous carcinoma, etc. Novak particularly stresses our 
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bizarre endocrine findings in, for instance, the normal menopausal individual, 
both from a clinical and laboratory standpoint. These are ’undoubtedly due 
to the variations in the regrcssion-egres.sion phase of ovarian-pituitary-adrenal 
relationship; the titer will depend upon the point in this phase during which 
the particular study is made. 

Ninety per cent of these neoplasms are unilateral and may be partially or 
completely cystic. Estimates of malignancy vary from 10 per cent’ to 28 per 
cent, and late recurrences, up to nineteen years, may occur. Con.servalivc 
surgery is indicated in restricted growths, while radical extirpation plus roent- 
gen therapy is utilized when extension is present. 

Report of Cases 

We wish to report, and briefly discuss, five patients with granulosa cell 
tumor. These represent 2.4 per cent of the ovarian ncopla.sms encountered on 
the gynecologic service of the University ITo.spital in the past fifteen years. The 
age grouping is fairly tj'pical : 14, 40,* 60, 66, and 74 years. Three were po.st- 
menopausal, and the remaining two were at the two extremes of active sexual 
life. Complete hormone studies were carried out in only one patient. One 
patient presented an associated pregnanej'- at seven months. 

Case 1. — The patient was a 74-year-old woman whose menopause had oc- 
curred at 41 years of age 32 j^ears before. There was no further vaginal bleed- 
ing until two months prior to entry. At that time she experienced an episode 
of heavy vaginal bleeding which lasted for one week. Following this she had 
recurrent vaginal bleeding at two- to three-week intervals. For the ten to four- 
teen days prior to entry she had had a more or less constant scanty fiow. 

The past history was essentially negative. Her periods had begun at 13 
years of age, were regular at twenty-eight days, and lasted four to six days. 
She had had five pregnancies and four full-tenn deliveries. There had been 
nocturia for ten years with occasional dysuria. Urgency during the few weeks 
before entr}*^ had been marked. There had been no weight lo.ss. 

The general physical examination was essentially negative and as expected 
for a woman of her age. There had been no breast changes. Pelvic examina- 
tion showed a relaxed outlet; the vaginal mucosa showed clinical evidence of 
trichomonas vaginalis vaginitis, the mucosa was red and not the velvety .smoofii- 
ness of a typical senile mucous membrane. The cervix was gro.ssly normal, with 
an old transverse laceration. The uterus was the size of a normal adult func- 
tioning organ, freely movable and regular in outline. The adnexa presented, 
on the right side, an eight centimeter, firm, freely movable, nontender ovarian 
mass. 

The initial laboratory data showed a normal ^vhite blood count, slight!}' de- 
creased red blood count and hemoglobin, and a slightly elevated .sedimentation 
rate. The PSP was 3,5 per cent in two hours, but the* BUN was 13.2, and the 
urine was negative. The Wassermann reaction was negative, and the electro- 
cardiogram was suggestive of h}’pcrtensive heart disea.se. Pre- and post- 
operative endocrine data will be noted in the table. 

On April 6, 1940, dilatation and curettage revealed a moderate amount 
of endometrium. At laparotomy, immediately following, the uterus was mod- 
erately enlarged, and presented a small median cleft repre.senting a .slight con- 
genital malfoianation. The left ovarj' was about 1.5 cm. in diameter. The right 
ovarv was solid, about 6 cm. in diameter, and appeared orange-colored beneath 
the capsule. The tumor was freely movable and the capsule v.'as intact, 
right salpingo-oophorectomy was done and the patient’s po.stoperativc course was 
uneventful, except that on the third po.stoperative day profuse vaginal bleeding 
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T he historical, histologic, and clinical aspects of granulosa cell tumor have 
been discussed in detail hy many authors^’ This tumor is re- 

ported to represent about 4 per cent of ovarian neoplasms,^® although in gen- 
eral, and in a recent review of our own,^^ 2.5 per cent seems to represent a more 
accurate figure. 

Histogenetieally the granulosa cell tumor arises from mesenchyme; either 
from granulosa cell rests in the medullary portion of the ovary as held by R. 
Meyer,^ or by development from unused, undifferentiated pro-granulosal ele- 
ments of the mesenchyme as postulated by Schillar.^® 

The histologic pattern of granulosa cell tumors has been presented and 
discussed by many.^’ The picture is confused only in advanced 

malignant forms, where, as SchilleF® points out, the anaplasia may obscure 
the resemblance to normal granulosa cells. Converselj’-, other tumors definitely 
not of granulosa cell type maj’’ present certain areas suggestive of such an 
origin. 

Endocrine studies have been, in general, sparse and incomplete.-' ■*’ ’’ This 
has largely been due to the failure to recognize the syndrome preoperatively. 
Studies made have shown the presence of large amounts of estrin in the 
urine.^’ Neuman, quoted by Schulze,- reported increased blood estrin. 

Geist and Spielman,^' Klaften,^® Gospe," Palmer,^ and others have demonstrated 
the presence of increased amounts of estrin in the tumor tissue. 

In view of the knovai pituitary depressant action of large amounts of estrin, 
one would not expect to be able to demonstrate gonadotropic hormone in the 
presence of the granulosa cell tumor. This has not been, however, a persistent 
finding.^’ 24, 29 However, in some of Zondek’s work^® he noted that 

tremendous doses of estrin could be administered to amenorrheic women without 
lowering tlie excretion of Prolan A. It is interesting that the demonstration of 
gonadotropic hormone, by the A-Z test, has been noted principally in post- 
operative recurrences.”’ 

Our luiowledge of the status of pituitaiy function in the presence of gran- 
ulosa cell tumor is apparently confused. There are four possible reasons for 
this; (1) The amount of circulating estrin is relatively low, as noted in patients 
whose vaginal bleeding is profuse.'* (2) The pituitary has become refractory to 
the depressing effect of estrin. (3) As we have noted, endocrine assays have 
been too infrequently and incompletely carried out. (4) We must consider the 

*TIie authors wish to express their appreciation to Dr. E. von Haam, who carried out the 
endocrine assays and reviewed the pathologic specimens. 
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Inquiry into the patient’s past history revealed the following significant 
points : menarche at 14 years of age with a regular 2S-day flow lasting three to 
five days. Approximately one year prior to entry her periods had changed from 
a rather scanty three- to five-day flow to a profuse .six- to ten-day flow, althougli 
the interval remained twenty-eight days. The pregnancy immediately preceding 
the present one resulted in a miscarriage at the fourth month and was accom- 
panied by an unusually rapid enlargement of the abdomen. Earlier preg- 
nancies had been term deliveries interspensed with miscarriages. 

Laboratory tests showed a few Avhite blood cells and numerous granular 
casts in the urine. Red blood cells were 4.53 million; hemoglobin, 14.5 Gm.; 
white blood cells were 23,250, with Pj\IN 89 per cent. The BUN was 24, the 
sedimentation rate was markedly elevated, and the serology was negative. The 
temperature was 100° P., with a pulse of 96, while the blood pressure was normal. 
Physical examination was negative except for the presence of a symmetrical, 
midline, somewhat tender, firm partially movable abdominal mass extending 
from the pubis to 3 cm. above the umbilicus. Rectal examination revealed no 
abnormalities, and the mass did not extend into the cul-de-sae. Vaginal exam- 
ination was not done because of the recent delivery. 

On Feb. 5, 1941, laparotomy revealed about a pint of straw-colored, clear, 
free fluid in the peritoneal cavitj’’. A large, semicystic tumor of the right ovary 
extended to the liver and was firmlj’- attached to this organ, the t7’an.svei’se colon 
and the right iliac fo.ssa. The lower pole of the tumor and the ovarian pedicle 
were free. The pedicle was clamped, inci.sed, and suture-ligated. Adhc.sions 
were freed by blunt dissection and the tumor removed intact. Considerable 
brisk Weeding from the areas of adherence to the liver, colon, and iliac fo.ssa 
neces.sitated the placing of two large gauze packs. The packs were removed 
fractionally over the next eight daj’-s, and the patient was discharged from the 
hospital on the fifteenth po.stoperative day. Two months after operation she 
was given a total of 4,000 Roentgen units to the pelvis. 

The pathology report was as follows: “The .specimen consists of a ma.ss 
of tissue 22 b.y 17 by 11 cm. It is lobulated by cysts and lobules of tissue re- 
sembling fibroids. On cut section some cysts are loculated, others are large, 
single, and filled with a greenish-red vi.scid fluid. On cut section the tumor 
has a honeycombed appearance; many areas are the color and eon.sistency of 
beef, and appear to be degenerating.” Microscopically the tumor was a gran- 
ulosa cell carcinoma. 

This patient has been ti-aced, and is alive and well five and one-half year.s 
after her operation. 

Comment. — Schulze^ .states that “.sterility is theoretically to be expected (in 
the presence of the.se tumors) through inhibition of the pituitarj'^, and secondarily 
of the remaining ovary bj^ the hypcrcstrinism produced by the tumor.” She 
goes on to state that “as.sociation of granulosa cell tumors with pregnancy ha.‘’' 
been recorded twice in the literature, but as the details of neither case arc avail- 
able, it is difficult to evaluate them. One case is mentioned by Szalhmar.v ui 
which the tumor obstrucing labor at full term was removed, but he does not give 
the reference. Slamova, in 1937, reeo7’ds a case of gj-anulo-sa cell tumor and 
simultaneous pregnancy in the Czecho-Slovahian Gynecolocjic Journal which is 
not available to me. Dockerty’* stales that “the presence of intrauterine preg- 
nancy is vei-y rare with granulosa cell tumor, but can occur with small neo- 
plasms.” Hender.son,” reporting 21 granulo.sa cell tumors, .staled that “The 
.smalle.st tumor and the ]arge.st in the .series were in this group of (.six) neo- 
plasms which failed to produce evidence (from clinical history and endometrial 
biopsy) of estrogen secretion. The .smallest tumor was microscopic in size ano 
was accidentallv found in an ovary removed along with a pregnant uterus at ino 
time of therapeutic abortion.” There is no mention made as to the duration oi 
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necessitated intrauterine packing. This bleeding persisted until the eighth 
postoperative day. The patient did not develop any of the typical vasomotor 
phenomena of the menopause postoperatively. 

The pathologic report showed hyperplastic cystic endometrium and a gran- 
ulosa eeU tumor of the ovarj^ There was no microscopic evidence of malignancy. 

This patient is alive and well with no evidence of her disease six years after 
]ier operation. 

The pre- and postoperative laboratory data are as folloAvs 


3/11/40 
4/ 0/40 
4/11/40 
4/14/40 
4/15/40 
4/16/40 
4/17/40 
4/18/40 
4/19/40 
4/22/40 


VAGINAL SMEAR ' 

Treated menopause 

(Operation) 

Menopausal 


Menopausal 

Menopausal 


PROLAN ESTRIN 

100 m.u./liter 150 m.u./liter 

(Hj’perplastic cystic endometrium) 


Negative Negative 

Negative Negative 

10 m.u./liter Negative 

Negative Negative 

Negative Negative 

30 m.u./liter Negative 

(Endometrial biopsy — few glands, some 
still showing estrin stimulation; no 
cysts) 


Comment . — This case is typical in all respects, except that the patient falls 
.into the upper age limit so far reported. Varangot,®^ in 266 eases, found only 
12 over 70 years, and 74 years is the oldest we have been able to find reported 
in the literature. The presence of prolan preoperatively must indicate that the 
tumor was not forming sufficient estrin to entirely depress the pituitary. Why 
did the prolan disappear immediately postoperatively? Its appearance, eventu- 
ally, would be expected in this postmenopausal patient. Others^® have noted up 
to 25 m.u./liter of prolan in the urine on the eighth postoperative day. 

• Typical estrin withdrawal bleeding occurred on the third postoperative day. 
This has been noted by other observers.®’ Dworzak-® reported a 52-year-old 
patient who passed an entire decidual cast on the sixth postoperative day. Prob- 
ably, in our oum case, if estrin bio-assay had been done immediately postop- 
eratively, an almost immediate drop would have been noted, as has been re-, 
ported bj’- others.^ 

Preoperative diagnosis was made on the symptom complex : postmenopausal 
bleeding in a patient udth a palpable ovarian tumor in whom the vaginal smear 
showed evidence of estrin stimulation, and in whom there was no evidence of 
fundal carcinoma, but a hyperplastic endometrium. Additional endocrine 
studies were done and proved confirmatory, but were not necessary for the 
diagnosis. 

Case 2. — A 40-year-old Negro woman, para vi, gravida viii, entered the 
hospital on the obstetric service on Jan. 25, 1941. Four hours after entrj’- she 
spontaneously delivered a 3 pound, 8 ounce premature infant. Her last men- 
strual period was June 16, 1940, and her estimated date of confinement was 
March 23, 1941. She had made three visits to the prenatal clinic, two in De- 
cember and one in January. For the two months preceding delivery she had 
had recurrent generalized abdominal pain and several attacks of nausea and 
vomiting. Immediately after delivery the abdomen remained distended and the 
patient continued to complain of pain. The possibility of multiple pregnancy 
was considered, but examination and a flat plate of the abdomen revealed the 
presence of a large intra-abdominal tumor. This Avas thought to be a mucinous 
cystoma of the right ovary, and the patient was transferred to the gjmecologic 
service. 
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Laboratory tests were noncontributory, except for the following : flat plate 
of the abdomen showed no evidence of fetal skeleton, the Friedman test was 
negative. Pyelograms showed a dilated right ureter with some back pressure 
changes in the right kidney. The sedimentation was slightly increased. 

Physical examination "was normal except for the following: abdomen dis- 
tended by a large, smooth, semicystic, nontender, movable mass which extended 
from the pubis to 4 cm. alDove the umbilicus. The size, shape, and consistency 
of this mass resembled that of a seven months’ pregnancy. Pelvic examination 
showed a nulliparous outlet, a small cervix, with a slight brownish mucoid dis- 
charge from a grossly normal os. The uteims was not palpable, being pushed 
posteriorly by the abdominopelvic mass. Examination of the adnexal regions 
revealed that the same mass occupied the entire area on both sides. The pa- 
tient’s secondary sexual characteristics were entirely normal and well de- 
veloped. 

The preoperative diagnosis was merelj’" ovarian cyst, probably right-sided. 
Unfortunately, none of the patient’s symptoms suggested a granulosa cell tumor, 
and no endocrine analyses were made. At operation, on Sept. 24, 1945, the left 
ovary was completely occupied by a freely movable cyst with the tube stretclied 
over the surface of the tumor. The uterus wms small and in keeping with the 
patient’s age. The right tube and ovary were grossly normal. The right ureter 
was markedly dilated in its pelvic portion. A left salpingo-oophoreetomy and 
appendectomy were done, and the patient was discharged on the thirteenth post- 
operative day after an uneventful convalescence. Examination one year later 
found her well and free from evidence of her disease. 

The pathologic report -was as follows : “The specimen was a large cystic mass 
measuring 22 by 17 by 12 cm. It w'eighed over 1,000 Gm. TJie outer wmll was 
translucent in places, in others it -was opaque. Veins w^ere noted running be- 
neath the surface. The cyst was filled with an amloer-colored, thin, clear fluid. 
The cyst wall was thin, measuring no more than one to two millimeters, and in 
places less. The inner lining was smooth. Near one edge was a protuberance 
nine to ten centimeters in diameter and projecting into the main cyst. This pro- 
tuberance was a solid, jelly-like mass well encapsulated and partially cystic.’ 
The microscopic examination, after special reticulum and fat stains, showed a 
tumor of granulosa and theca cells with luteinization. The proliferative ele- 
ments w^ere granulosa cells. The final diagnosis wms a granulosa cell tumor, 
wdth an abundance of luteinized stroma. 

Comment . — This patient, clinically, presented none of the typical symp- 
toms of a granulosa cell tumor in spite of its size. With the presence of large 
amount of luteinized .stroma, it is po.s.sible that the estrogenic effect was counter- 
balanced by a progestin effect. Novak’® mentions several reported cases in 
which, w'ith almost complete luteinization, the endometrium pre.senled evidence 
of marked progestin effect. It is extremely unfortunate that neither an endo- 
metrial biopsy nor endocrine analyses were obtained in our case. The micro- 
scopic picture bears out Novak’s feeling that most of these tumors arc mixed 
types containing both granulosal and thecal elements. 

Case 5. — A G6-year-old white wmman was admitted to the hospital with a 
chief complaint of .swelling of the abdomen of about four months’ duration. 
Six months prior to entry the patient noticed a “bearing dowm” sen.sa{ion m 
the pelvis and stated that her “w-omb” would drop down when on her fret. 
About three months before entry .she noted “lumps” in both inguinal regions 
and two weeks before entry her umbilicus became red and then purple and was 
very tender. She had lost about 2.3 pounds during the year prior to entr)'. 
Her past history was c.ssentially negative. i^Ienopause had occurred at 50 years 
of age and she had had no bleeding since. 
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the pregnancy. Powell and Black^ reported a case of coincidental pregnancy 
and an extra-ovarian granulosa cell tumor. This patient had had numerous 
abortions, and the tumor was discovered and removed three months after a five 
months’ miscarriage. They make the interesting remark that this patient ahnost 
invariably menstruated, more or less regularly, throughout all of her preg- 
nancies. 

We have been unable to find, in the American literature, anj'^ other case of 
a third trimester pregnancy associated wdth a large granulosa cell tumor. It is 
probable that the tumor was present for at least a 3mar before her delivery, as 
evidenced by the .shift in her periods, and that it possiblj’- caused her previous 
miscarriages. Whj’’ her last pregnancj’- went a full seven months is not clear. 
Unfortunatelj’", the type of tumor was not suspected until too late, lienee no 
endocrine studies were carried out. Their determination maj^ have furnislied 
a clue to the persistence of the pregnancy. 

Case 3. — 60-year-old woman was admitted to the hospital on June 22, 
1941, with a chief complaint of postmenopausal bleeding. Her last normal 
period had been twelve j’-ears before and there had been no further bleeding 
until fourteen daj’-s before entry. Painless vaginal bleeding had lasted for seven 
days, and for the seven days prior to entiy there had been no bleeding or spot- 
ting. The past histoiy was negative. Menarche occurred at 14 jmars of age, 
with a regular 28-day interval, and a four- to five-day flow. She had had two 
normal full-term deliveries. Her laboratory reports were essentially negative, 
as was her general physical examination. Pelvic examination revealed a some- 
what succulent vaginal mucous membrane with a grosslj’' normal cervix. The 
uterus was smooth, freely movable, and in normal position, but enlarged to about 
three times nonnal size. There was a 6 cm., rather firm, nontender, freely 
movable tumor of the right ovary. Endometrial biopsj’-, on June 23, showed 
hyperplastic c.ystic endometrium. Urinary estrin, on June 24, was reported as 
“over 100 m.u./liter.” 

A preoperative diagnosis of granulosa cell tumor of the right ovary was 
made and at operation, June 27, a nodular, partially ej’-stie, freel.y movable, 8 
cm. tumor of the ovaiy was removed. The left ovary was atrophic, and the uterus 
was about three times normal size. Pathologic examination confirmed the diag- 
nosis of granulosa cell tumor of the ovary. 

The patient was discharged from the hospital on the seventeenth hospital day 
after an uneventful convalescence. She did not develop postoperative estrin 
withdrawal bleeding, but on the eleventh daj^ began to complain of typical 
“hot flushes.” Follow-up, five jmars after operation, showed that this patient 
was alive and asymptomatic. 

Comment . — This case is typical in almost all respects. A correct preop- 
erative diagnosis was made on the basis of : postmenopausal bleeding, the pres- 
ence of an adnexal tumor with an enlarged uterus, hj^perplastic endometrium, 
and markedlj^ increased urinaiy estrin. Further endocrine studies should have 
been caiTied out. Although estrin withdrawal bleeding was not noted, the 
phj'siologic response was evidenced by the occurrence of “hot flushes.” 

Case 4. — A 14-3mar-old white girl entered the hospital on Sept. 14, 1945. 
witli the chief complaint of abdominal swelling of three weeks’ duration. The 
possibility of pregnancy was denied. Her present illness Avas apparently of 
gradual and asj'mptomatie onset, as the patient’s .sister fir.st called her atten- 
tion to the abdominal enlargement. For the two-week period prior to entry the 
patient had complained of occasional, fleeting, bilateral flank pain. 

The past history was e.ssentiall.v negative. IMenarche occurred at 12 years 
of age, Avith regular, fiA'c-da.v periods cA'eiy tAventy-eight to thirtA- da.A’s. Her 
last menstrual period Awas August 19, the preceding period July 20. 
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of primary granulosa cell tumor. Increased urinary gonadotropic levels, as de- 
termined by the A-Z test, may be of some diagnostic value in recurrence of thi.s 
tumor. 

9. Only by carrying out routine and, complete endocrine studies in all cases 
of ovarian tumor, regardless of symptomatology, will sufficient accurate data 
be accumulated to be of real diagnostic and prognostic value. 
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Physical examination was negative except for the following: the abdomen 
was flat with a small, tender, purple, one centimeter mass in the umbilicus. 
There was a small, tender, firm, somewhat movable mass in the lower left quad- 
rant. There were bilateral, discrete, tender, enlarged, inguinal nodes. Pelvic 
examination showed a small uterus with a firm, somewhat movalDle, irregular, 
nontender, 10 cm. left adnexal mass. The laboratory examinations were en- 
tirely normal except for evidence of a secondary anemia. No endocrine studies 
were carried out, as the type of tumor was not suspected. 

At operation a left-sided ovarian tmnor was found with invasion locally 
and throughout the lower abdomen. The gross mass was removed, and the pa- 
tient given postoperative roentgen-ray therapy. 

The pathologic report was as follows: “The specimen weighed 550 Gm. 
On one side there were large, soft, mushy nodules, some of which were thin 
walled and contained fluid. The other side of the tumor consisted of very fri- 
able, grossly malignant tissue.” Mieroseopieallj^ the slides showed small round 
and spindle cell types with a peritheliomatous arrangement, highly anaplastic.” 
Diagnosis was ‘ ‘ granulosa cell carcinoma of the ovary. ’ ’ 

We have been unable to trace this patient, but her clinical picture practically 
precludes a long life. 

Comment . — This ease is not typical of the granulosa cell tumor as a group. 
The absence of vaginal bleeding, and other signs of “rejuvenation ” gave no 
clues and hence no endocrine studies were made. Apparently the hormonal effect 
of the tumor was not pronounced. Pauvet^^ mentions a similar picture in one of 
his cases. GeisP° states that there may be no bleeding in postmenopausal patients 
with granulosa cell tumor. It is interesting that neither of our two granulosa 
cell carcinomas presented evidence of really marked hormonal effect. Ob- 
viously, the amount of hormone produced by individual tumors may vary 
markedly. There has not, as yet, been sufficient work done to correlate tumor 
type with the quantity of estrin production. 

Summary and Conclusions 

1. Five cases of granulosa cell tumor are reported and discussed. 

2. These five eases represent 2.4 per cent of all ovarian neoplasms en- 
countered on the gynecologic service of the University Hospital in the past 
fifteen years. 

3. One of the -five cases represents the first third trimester pregnancy as- 
sociated with a large granulosa cell tumor reported in the American literature. 
Two questionable cases are noted in the foreign literature. 

4. One ease, only, was completely examined from an endocrinologic stand- 
point. 

5. Two of the five cases were undoubtedly carcinomas, the remaining three 
exhibited no evidence of malignancy. 

6. Age grouping was typical, although none were prepuberty. 

7. In typical cases the preoperative diagnosis is self-evident and hormonal 
studies are obtained. In the absence of typical signs and symptoms endocrine 
studies are usually entirely lacking. Complete hormonal studies are still rela- 
tively rare in the general literature. 

8. It is apparent, from our own work and reports in the literature, that 
gonadotropic endocrine assays are of no clinical significance in the diagnosis 
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treatment other than the application of ice bags to the breasts for twelve to 
twenty-four hours in occasional cases of unusually painful engorgement. The 
results were considered satisfactory if at the time of discharge suppression was 
complete’ except for minimal or slight leakage w'hich ceased spontaneously within 
two daj^s and required no specific therapy. The results were considered fair if 
breast leakage at the time of discharge was moderate or was associated with 
either breast tenderness or firmness, but ceased within the next few days at 
home ndthout supplementary treatment other than ice bags applied to tlie 
breasts. Any transient recurrence of lactation was considered only a fair result, 
provided, it ceased spontaneously within two to three days. Any case requiring 
supplementary treatment, either in the hospital or for recurrence after dis- 
charge, because of persistent leakage and engorgement, or both, would have 
been considered a failure, but no such ease occurred. 

Results 

In an attempt to find the optimum method of treatment, seven different 
courses of therapj’- %vere carried out in order to establish the shortest possible 
course producing optimum results (Table I). Three of these (Courses I, II, 
and III) were considered inadequate and wmre discontinued. The shortest dura- 


Table I. Courses and Results 
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56 98.2 

29 
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Satisfactory 

2 
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Course 

I: 

Course 

II: 

Course 

III: 

Course 

IV: 

Course 

V: 

Course 

VI: 

Course 

VII: 


1 mg. twice dally for 4 days. 

1 mg. twice dally for 5 days. 

1 mg. thrice daily for 3 days. 

1 mg. thrice dally for 5 days. 

1 mg. thrice daily for 4 days. 

1 mg. four times daily for 3 days. 

2 mg. twice dally for 3 days. 


tion of therapy has been emphasized, since it allows the patient to be observed 
for possible recurrence after the discontinuance of treatment. Comparison of 
the separate courses indicates that a total dosage of 12 mg. must be given m 
order to obtain optimum results without regard to whether treatment was begun 
before or after the onset of lactation. Varying the frequency of medication or 
total duration of treatment within reasonable limits produced only minor vari- 
ations in the final results. When lc.ss than 12 mg. was given, as in Courses 1, 
II, and III, the re.sults indicate inadequate treatment. These courses are there- 
fore not included in the folloAving statistics. 

Excellent Results 

Lacittiion . — It is of clinical significance to determine the most effective tunc 
to be"in treatment. Walsh, Douglas,* and other.s, using various oral estrogens^ 
have "reported greater success when treatment was not begun until after me 





MEPRANE: AN EFFECTIVE ESTROGEN FOR INHIBITION AND 
SUPPRESSION OF LACTATION 

Donald Coulton, M.D.,* Boston, ]\Lass. 

(From the Department of Obstetrics, Boston University School of Medicine, and the 

Massachusetts Memorial Hospitals) 

S INCE 1938, Avlien Dodds and his co-workers^ presented stilbestrol as an ef- 
fective estrogen for oral use, sjmthetic oral estrogens have been produced 
in ever-increasing number and variety. This development is partly explained 
by tlie need for a more effective and less toxic preparation. The inhibition and 
suppression of lactation by estrogens, although the mechanism is not yet clearly 
understood, is not onlj^ an extremely useful form of therapy, but also affords a 
rapid method of evaluating the effectiveness and acute toxicity of any new 
estrogen. Thus, an estrogen may be judged by the incidence of toxicity or side- 
effects, the effectiveness or certainty of inhibition and suppression of lactation, 
the speed of relief from symptoms afforded, and the duration of treatment re- 
quired. 

With the use of these standards of comparison, a new synthetic oral estro- 
gen, meprane, has been studied in the following 183 cases. 

Chemical Composition and Relative Potency 

Meprane, 3, 4-bis (m-methyl-p-propionoxjqDhenyl) hexane, is a syntheticaUy 
prepared estrogen intended only for oral use. Its relative estrogenic activity 
was deteiTuined by the method outlined in the Memorandum of the Inter^iational 
Standard for the Oestrus-Producing Hormone,- utilizing the effect on vaginal 
smears of rats receiving the preparation both orally and parenterally. Com- 
pared with other estrogens, meprane when used orally was found to be one-half 
as active as stilbestrol and twelve times more active than estrone. Toxic effects 
from meprane were not encountered, even wlien five times the toxic dose of stil- 
bestrol was given.’^^ 

Material and Methods 

The following consecutive 183 cases include both ward and private patients 
of the Massachusetts klemorial Hospitals. Onl.y those wlio were unable to nur.se 
or in whom .suppre.ssion of lactation was otherwise indicated were treated. 

The aim of the project was twofold. First, the optimum course of treatment 
for inhibition or suppression of lactation was sought. This was done by varying 
the daily dosage, the frequency of administration, and the duration of treatment. 
Complaints were noted, and the condition of the breasts and axillae of each 
patient was observed daily until discharge. Second, a search for acute toxicity 
or untowai'd side-effects was made, special attention being given to gastroin- 
te.stinal disturbances. Comparative laboratory studies intended to evaluate 
liver, renal, and hematopoietic functions were also done at the beginning and 
end of treatment. 

Results were graded as excellent, satisfactory, fail*, or failed. In those 
graded excellent, inhibition or suppression was complete without supplementarj* 

•This In\'estlg-ation was sponsored by a grrant tram Reed and Camrlck. Jersey City. N. J. 
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in multiparas. This influence is strongly brought out when the results of all 
the adequate courses are combined; 100.0 per cent of primiparas produced ex- 
cellent results, compared to only 89.3 per cent of multiparas. 

The inferior results encountered were almost evenly distributed between 
lactating (3 cases) and nonlactating (5 eases), again indicating no appreciable 
influence due to this factor alone (Table V). 


Table V. Influence of Parity and Lactation on Excellent Eesults 



1 number 

1 PER CENT 

Primiparas : 

Lactating 

28 

100.0 

Nonlactating 

.38 

100.0 

Multiparas : 

Lactating 

35 

91.4 

Nonlactating 

49 

89.8 


Age . — Age was also a definitely determining factor, since the older age 
group uniformly obtained better results from therapy regardless of parity, as 
shovni by Table VI; 


Table VI. Influence of Age on Excellent Eesults 



PRIJIIPARAS , 

JIULTIPARAS 

1 totals 

AGE 

1 NUMBER 

1 PER CENT 1 

NUMBER 1 PER CENT 

1 NUMBER 

1 PER CENT 

15-29 years 

59 

100.0 

37 81.1 

90 

92.7 

30 and over 

7 

100.0 

39 97.4 

46 

97.8 


Since multiparas were less sati.sfaetorily dried up than primiparas, it might 
be expected that the older age group would show less satisfactorj’- results. This, 
however, was not true, since both multiparas and primiparas showed better 
results in the older age group, the influence of multiparity being felt almost 
entirely in the younger multiparas. Beyond the age of 30 years, parity did 
not influence the results. 

Therefore, in this series it Ls apparent that young multiparas were the mo.st 
difficult to treat successfully, while the presence or absence of lactation had little 
or no influence. 

Suboptimal Results 

The results in 8 (5.3 per cent) of the 150 patients receiving adequate therapy 
Avere graded as nonexcellent. All these spontaneously dried up within two to 
three days after discharge, yielding a clinically satisfactorj^ result. There were 
no failures of inhibition or suppression of lactation in any of the Amrious courses 
of adequate treatment, and no patient required supplementary treatment for 
persistent or intense sjnnptoms. No case of breast-caking occurred. Only one 
case of this group represented a recurrence of lactation, an incidence of O.fi 
per cent for the entire series reeeiA’ing adequate therapy. Analysis of the non- 
excellent casas reA'calcd that 62.5 per cent aa'Ctc entirely negative except for some 
degi’ee of leaking; 12.5 per cent had only some degree of breast firmness, AA'hile 
25 per cent had both lealdng and firmne.ss. No patient complained of breast 
tenderness (Table VII). 

When the statistics are analyzed for influencing factors producing non- 
excellent results, it is of interest to note that all the patients Avcre multiparas. 
Also, most of these results AA*ere seen in patients under 30 years, three patients 
(37.5 per cent) being betAveen 15 and 25 years old, 4 (50 per cent) betAi'cen 2 :j 
and 30 years, and 1 (12.5 per cent) OA-er 30 years. The presence or absence o) 
lactation and the postpartum day on Avhich treatment AA'as initiated Avere not 
significant factors. 
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onset of lactation. The results of this series, however, show no consistent varia- 
tion due to the influence of lactation. As seen in Table II, 94.3 per cent of the 

Table II. Eesults in Lactating and Nonlactating Cases 



1 . RESULTS 


excellent I 

1 satisfactory I 

1 fair 

1 FAILED 

TOTALS 


NUM- 

PER 

NUM- 

PER 

NUM- 

PER 

NUM- 

PER 

NUM- 


BER 

CENT 

BER 

CENT 

BER 

CENT 

BER 

CENT 


Lactating 

(iO 

95.2 

2 

3.2 



0 



Nonlactating 

82 

94.3 

4 

4.6 

■■ 

bsh 

0 


WM 


87 cases receiving treatment before the onset of lactation had an excellent result, 
compared with 95.2 per cent of the 63 eases receiving it after lactation had 
begun. 

This impression was con fii’med by analyzing all cases receiving adequate 
therapy, according to the postpartum day on which treatment was initiated 
(Table III). Of the 17 cases in which it was begun on the first postpartum day. 


Table in. Influence op Time Treatment Was Initiated 


POSTPARTUM DAY 

RESULTS 

EXCELLENT | 

SATISFACTORY , 

1 FAIR j 

1 FAILED 1 

•I’UTALS 

NUM- 

BER 
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CENT 
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CENT 
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CENT 
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CENT 
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BER 

1 





■B^B 




17 

2 









57 

3 









39 

Subsequent 



WBl 






37 


only 82.4 per cent had excellent results. Apparently this was due to madequate 
continuation of therapy after the third postpartum day, when the majority of 
patients showed some evidence of engorgement. However, treatment begun on 
the second postpartum day, before the onset of lactation, achieved the highest 
percentage of excellent results (98.2 per cent). The cases in which treatment 
was begun on the third and subsequent postpartum days, when lactation was 
almost invariably present, showed 92.3 and 97.3 per cent excellent results, re- 
spectively. Therefore, although treatment begun on the second postpartum 
day was slightly superior, no striking differences were noted between inJiibition 
and suppression of lactation. 

Moreover, it was the clinical impression that treatment begun not earlier 
than the second postpartum daj^ gave uniformly optimum results. There was 
no appreciable difference in the duration of symptoms in patients beginning treat- 
ment before the onset of lactation compared with those beginning treatment after 
onset, the average duration of sjonptoms for all eases in both groups being 1.6 
days and 1.4 days, respectively. 

Parity . — Parity was seen to exert a moderate influence on results (I’able 
IV). Without exception, all courses were more successful in primiparas than 


Table TV. Influence op Parity on Excellent Eesults 



i COURSE 


IV 

1 V 

1 VI 

1 VII ] 

1 TOTALS 


NUM- 

PER 

1 NUM- 

PER 

1 NUM- 

PER 

1 NUM- 

PER 

NUM 

PER 


BER 

CENT 

1 BER 

CENT 

BER 

CENT 

BER 

CENT 

BER 

CENT 

Primiparas 

4 

100.0 

23 

100.0 

28 


11 

100.0 

66 

100.0 

Multiparas 

6 

83.3 

29 

86.2 

29 


20 

90.0 

84 

89.3 


















































294 


COULTON 


Am. J. Obst. tc Gyncc. 
AuEUst, 1947 


per cent. Palmer and co-workers/ using diethylstilbestrol on 219 patients, 
found only 4 per cent failure.s when the optimum dosage of 5 mg. was given on 
the first, second, sixth, and seventh postpartum days, 

Murphy,® using octofollin, 5 mg. three times daily for four days, had excel- 
lent results throughout a series of 20 eases including both lactating and non- 
lactating patients. Kurzrok et al,,° using ethinjd estradiol in various dosage.s, 
obtained from 65 to 94 per cent excellent re.sults and 35 to 6 per cent poor re- 
sults or failures. 

In the present series when an adequate dosage of 12 mg. of meprane was 
used over a period of three to five days in 150 patients, the re.sults were excellent 
in 94.7 per cent, satisfactory in 4.7 per cent, and fair in 0.6 per cent. No failures 
of inhibition or suppres.sion of lactation occurred. No toxic effects were found 
either by examination of the patient or by laboratoiy studies done before and 
after treatment. Meprane is thus shovm to be an effective and potent oral 
estrogen for inhibition or suppression of lactation, apparently without to.xic or 
side effects. 

Conclusions 

Meprane, a new sjmthetic e.strogen for oral use, has been given a clinical 
trial in the suppre.ssion and inhibition of lactation under carefully controlled 
conditions. Various dosages and courses of treatment were empirically used, 
on the basis of an estimate of potency determined by previous animal experi- 
mentation. Po.ssible toxic side effects were carefully sought, by both examination 
and laboratory studies before and after treatment. 

One hundred eighty-three patients were given one of seven different courses 
of therapy. Three courses were eliminated as inadequate. The results of the 
remaining four courses, including a total of 150 patients were analyzed. No 
other form of supplementary treatment except the occasional use of ice bags on 
the breasts for twelve to twenty-four hours was employed. 

The optimum course of treatment, as determined by the speed of symptom 
relief, the certainty of inhibition or suppre.ssion, and the shortest possible dura- 
tion of treatment, was 1 mg. four times daily for three days. The presence or 
absence of lactation at the time treatment Avas initiated exerted no influence on 
the results. The best results Avere obtained Avhen this course Avas begun after 
the first postpartum day. Primiparas re.sponded better than multiparas, and 
patients over 30 years of age better than younger ones. Patients remaining 
sjTnptomatic at the time of hospital discharge quickly became asymptomatic, 
aided only by the application of bags to the breasts. Such symptoms in all cases 
AA'ere minor and transient. No ca.se in any course presented any evidence of toxic 
side effects as determined by e.xamination of the patient and confirmed by lab- 
oratory’ .studies. 

A comparison of meprane is made Avith other oral estrogens used for the 
suppression of lactation. From tliis preliminary study, meprane appears to be 
definitely superior in the percentage of excellent results, the .short time over 
AA’hich treatment need be continued, and the complete lack of toxic side effects. 

Summary 

Jleprane, a ncAV synthetic e.strogen for oral use, has been given a clinical 
trial. 
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Table VII. Analysis of Nonexcellent Eesults 


case no. 

LACTATION 

PARITY 

AGE 

(YEARS) 

1 SY-MPTOilS 

319j621 

Yes 

M 

35 

Slight firmness 

*320014 

Yes 

M 

18 

Slight leakage 

321018 

No 

M 

29 

Slight leakage 

322302 

No 

M 

27 

Moderate leakage 

320971 

No 

M 

25 

Slight leakage 

31837S 

Yes 

M 

28 

Slight leakage 

318924 

No 

M 

24 

Slight firnmess; slight leakage 
(unilateral) 

319550 

No 

M 

23 

Moderate firmness; moderate leakage 


♦Recurrence. 


Thus, inspection of the suboptimal results confirms the findings in the excel- 
lent group ; i.e., the less satisfactory results occurred entirely among multiparas, 
and chiefiy in patients under 30 years of age. 

Toxic Side Effects 

Patients were examined daily to discover possible side effects, particular 
attention being paid to gastrointestinal disturbances in relation to therap 3 ^ Lab- 
oratory studies including urine analyses, hemoglobin, nonprotein nitrogen, and 
total protein determinations were also done at the beginning and end of treat- 
ment. 

Clinically no evidence of toxicity occurred. This was supported by lab- 
oratory data, which remained unchanged except for effects attributable to recent 
labor and delivery. A rising hemoglobin and total protein with a falling non- 
protein nitrogen were consistently noted, particularly in patients having sus- 
tained a long labor or an excessive blood loss at the time of delivery. Small 
amounts of sugar and albumin were usually noted in the urine, but were tran- 
sient or had existed previous to therapy, no case showing a persistent increase in 
either. Thus, Meprane in dosages of 12 to 15 mg. given over a period of three 
to five days appears to be without acute toxic side effects. 

Comparative Results 

It is of interest to compare our findings with the use of Meprane for in- 
hibition and suppression of lactation with those of other investigators who 
employed various oral estrogens for the same purpose. Due to the large volume 
of literature, only a few of the more recent and typical reports will be com- 
pared. 

Stilbestrol is perhaps the commonest oral estrogen previously used. Fields® 
reported 150 cases in which treatment with stilbestrol was begun forty-eight 
hours after delivery before the onset of lactation; there were 5 per cent failures. 
Of an additional 150 patients, in whom treatment was begun after a short period 
of nursing, 14 per cent suffered either breast discomfort, engorgement, or leak- 
age during treatment, and 2.6 per cent had leakage after discontinuance of treat- 
ment. Fields also found that in rare cases stilbestrol had no obvious effect on 
lactation. Barnes^ reported 60 per cent successful results with stilbestrol, 41 
per cent with dienestrol, and 38 per cent with hexestrol. In 23.5 per cent of 
all his cases lactation recurred, and in 2.2 per cent some toxic effects were ex- 
hibited. 

Douglas and co-woi’kers® using diethylstilbestrol, reported 33 per cent suc- 
cessful results when treatment was begun before lactation and 40 per cent 
when it was begun after the onset of lactation. Diddle and associates,® using 
diethylstilbestrol, reported 63 per cent good results, 25 per cent fair, and 12 
per cent failures. With alpha-estradiol the percentages were 37, 38, and 23 









A CLINICAL STUDY OF A NEW SYNTHETIC ESTROGEN 


Hazel A. C. Lin, M.S., M.D., Jersey City, N. J. 

(From the Endocrine Clinic, Jersey City Medical Center) 

A n orally effective synthetic estrogen, 3, 4-bis (m-methyl-p-propionoxy- 
phenyl) hexane^ has been used during the past ten months in the Endo- 
crine Clinic, Jersey City Medical Center, for the treatment of 43 menopausal 
patients in 71 courses, for two eases of premenstrual tension, one primary 
amenorrhea, one secondary amenorrhea, and one severe migraine. This report 
exclusively confines itself to the first group — menopausal patients. 

Method of Investigation 

^ 3, 4-bis (m-methyl-p-propionoxy-phenyl) hexane was administered to 43 
patients in 71 courses. Subjectively, the effectiveness of the drag was noted by 
the relief of symptoms. Objectively, the vaginal smear method of Papanicolaou 
and Shorr was employed as an index. Endometrial biopsies were taken with 
Novak curette, and the vaginal Ph was determined by the use of nitrazine paper. 

More detailed studies -were carried on in several selected cases. Tests given 
were quantitative blood and urine estrogens, basal metabolic rate, blood 
cholesterol, nonprotein nitrogen and blood counts. A weekly record was kept 
of the patients’ bodily weights. 

Analysis of Results 

Of the 43 menopausal patients treated, 18 were Negro and 25 were white. 
Menopause was spontaneous in 2G patients, and was of the artificial type in 17. 

Symptoms 

The sjnnptoms were classified according to Sevringhaus,^ and are recorded 
in Table I. 

The only symptom which was unaffected by this therapy was arthralgia- 
Two patients complained of vague joint pains and stiffness. It was in these two 
patients also that the hot flashes were only slightly improved. 

Patient F. R., aged 52 years, was first seen on hlarch 21, 1946, for amenor- 
rhea of nineteen months’ duration. She began having hot flashes, sweating, 
melancholj’’, insomnia, and vague .joint pains and stiffne.ss six months prior to 
visiting our clinic. Vaginal smear was reaction II. She was given this estrogen 
1 mg. three times a day for six weeks. Hot flashes, .sweating, and Melancholy 
improved slightly, but the other .symptoms remained unchanged, although her 
vaginal smear was in full reaction IV at the end of the therapy. 

Patient R. A., aged 44 years, paid her first visit to our clinic on Feb. 28, 
1946, with the chief complaint that of innumerable hot flashes, joint pain, fatigue, 
and Insomnia. Her vaginal smear -was reaction ITT. She was put on this 
tion of 1 mg. three times a day for six weeks, with all her symptoms but .slighti.' 

improved. 

4 bl- (m-mr-tlivl-p-proprionoxy-ph'-nyl) hexano 1 k efstribuO-cl under the nnm'-. «• 
"Meprane” by“ Reed and Camricb, Jersey City C, N. J. 
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Seven different schedules of dosage were given to a total of 183 consecutive 
cases. Three schedules were eliminated as inadequate. In the remaining four 
schedules, including 150 patients, the results were as follows: excellent, 142 
patients (94.7 per cent) ; satisfactory, 7 patients (4.7 per cent); fair, 1 patient 
(0.6 per cent) ; failures, 0. 

The optimum schedule of dosage was 1 mg. four times daily for three doji's. 
The results of this schedule were as follows: excellent, 56 patients (98.2 per 
cent) ; satisfactory, 1 patient (1.8 per cent) ; failures, 0. 

The influence of lactation, parity, and age have been analyzed. 

No toxic side-effects were noted. 

A favorable comparison of meprane with other oral estrogens used for 
suppression of lactation is made. 
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on 1 mg. maintaining dose after the complete relief of symptoms. Most of these 
patients are now on this regime, and some of them have been symptom-free for 
over four months. 

The 71 courses were given in the following manner: 

Group I — 1 mg. three times a day 

21 first courses for 4 weeks 

3 first courses for 3 weeks 

4 second courses for 3 weeks 

4 second cour.ses for 2 weeks 

Group II — 1 mg. twice a day 

15 first courses for 4 weeks 

4 first courses for G weeks 
20 second courses for 3 weeks 

An outstanding feature of this sjmthetic astrogen was the fact that patients 
began to feel definite therapeutic effects within two to three days. Over 90 per 
cent of the patients volunteered the information that the number of hot flashes 
began to diminish about forty-eight to .seventy-two hours after taking the tablets. 
Patients who took 2 mg. daily did fully as well as patients who took 3 mg. daily, 
with the e.xception, perhaps, that the full effect took place a few days later in 
the group taking 2 mg. per day. 

AVe have obtained satisfactory cures in 64 courses out of 71, or 90.1 per 
cent, which is a very high index for an oral estrogen. Moderate improvement 
was obtained in five, and no relief in two. The background of the two patients 
who were refractory to this estrogen was mentioned above. 

Vaginal Ph 

When the e.strogen titers are high there is an increased glycogen content of 
the superficial cell layers and vaginal secretions are acid. On the other hand, 
when low estrogenic titers are present, the glycogen content of the vaginal epi- 
thelial cells is minimum, and the Ph of the secretions is toward allialinity. Estro- 
genic therapy restores the vaginal Ph to its normal state. 

The Ph was .studied by the u.se of nitrazine paper. 

Ph 4.5 — yellow 1 

5.0 — yellow brown l-acid 

G.O — yellow green J 

7.0 — green — neutral 

7.5 — green blue — alkaline 

On only 27 occasions vaginal Ph was beyond the range of 7.5. This turned 
acid gradually during the course of therapy. It was noted, however, that the 
Ph changes took place a few daj^s ahead of the vaginal cytology. 

Vaginal Smears 

The vaginal cytology was cla.ssified according to Geist and Salmon." 

Jleaction I. — Advanced estrogen deficiency. This is characterized by the complete ab- 
sence of cornified cells and the preponderance of leucocytes and deep cells. 

Kcaction 11 . — Moderate degree of estrogen deficiency. The smear show.s a variable num- 
ber of irregularly shaped large epitiielial cells, deep cells and leucocytes. 

T^caclion i'll.— Slight degree of estrogen deficiency. This smear is characterized by s 
predominance of irregularly shaped epithelial ceils, occasional deep cells and leucocytes. 

Jleaction IT. — The .•'niear shows mostly cornified epithelial cells. Leucocytes and ucoj 

cells are usually absent. 
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Table I. Symptoms 


AUTONOMIC AND 
PERIPHERAL NERA'OUS 

NUMBER OF | 

CASES 1 

1 CURED 

1 IMPROVED 

UNAFFECTED 

Hot flashes 

43 

41 

2 

0 

Irritability 

39 

39 

0 

0 

Sweating 

40 

40 

0 

0 

Chills 

40 

40 

0 

0 

Palpitation 

20 

18 

2 

0 

Dyspnea 

4 

4 

0 

0 

Vertigo 

31 

31 

0 

0 

Headaches 

4 

2 

2 

0 

Paresthesia 

2 

2 

0 

0 

Pruritus 

4 

2 

2 

0 

Arthralgia 

2 

0 

0 

2 

PsycMo 

Emotional instability 

7 

7 

0 

0 

Melancholj' 

9 

9 

0 

n 

. Weeping 

21 

20 

1 

{) 

Morbid worrying 

17 

15 

2 

0 

Insomnia 

20 

18 

2 

0 

Fatigue 

20 

18 

2 

0 

Jealousy 

1 

1 

0 

0 

Suicidal thoughts 

1 

1 

0 

0 


^ The first patient was recently married for the second time. The second 
patient was cogitating a divorce from her husband who was given to heavy 
drinking. Such adverse family difficulties have been loiown to undermine 
therapeutic effects. 

Patients were considered cured when all the symptoms disappeared at the 
end of the therapy. When one or two sjnnptoms were unaffected they were con- 
sidered markedly improved. When two or three symptoms were unaffected, as 
moderately improved. When most of the symptoms Avere unaffected they were 
considered as failures. The second courses were given only after an interval of 
two to three weeks when patients returned Avith recurrence of symptoms. 


Table II. Duration of Therapy 



DEGREE OP 
IMPROVEMENT 

NO. OF 
COURSES 

2 AVEEKS 

3 WEEKS 

4 AVEEKS 

6 WEEKS 


Cured 

52 

4 

25 

22 

1 


Markedly improved 

12 

0 

2 

9 

1 


Moderately improved 

5 

0 

0 

5 

0 


Failure 

2 

0 

0 

0 

2 


Total 

71 

4 

27 

36 

4 


I 


Dosages 

The dosages Avere given on the trial and eiTor- basis in order to determine 
the proper therapeutic range. Seven of the patients Avere first given 1 mg. once 
a day for over a Aveek, but this dose level Avas soon discarded because their 
symptoms Avere not at all improved. After a fcAV trials Ave found the optimal 
dosages to be 1 mg. tAvice a day or 1 mg. three times a day. Also, from patients ’ 
OAvn stories, Ave have discovered that AAm AA^ere securing the best results by giving 
the tablets 1 mg. three times a day or 1 mg. tAvice a day, ratlier than 3 mg. once 
or 2 mg. once a day. 

Recurrence of symptoms took place very soon after discontinuing the 
therapy, i.e., seven to ten days. It seemed to be a better plan to put patients 
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Quantitative blood estrogen was estimated before and after the therapy 
according to the technique of Frank and Goldberger.^ (Table V.) 

The urine estrogen was greatly increased after the therapy from twenty 
to eighty times. The blood levels were likewise elevated in three of four cases 
tested. This indicated the high estrogenic titers in the body fluids, and showed 
that a large quantity of the hormone was being excreted through the urine. 

Other Laboratory Studies 

Basal metabolic rates were followed in ten patients. Only one obese patient 
had a basal metabolic rate of -19 per cent, and the rest were "within the normal 
limits. There were no variations in basal metabolic rates during the therapy. 
The patient who had the basal metabolic rate of -19 per cent before the therapy 
had a rate of -17 per cent at the end of the course, six weeks later. Blood 
cholesterol, nonprotein nitrogen, and blood counts in the same ten patients re- 
vealed no changes during treatment. 

The body weights of all the patients Avere cheeked at each visit. jMost pa- 
tients gained some weight after the relief of symptoms. The average gain for 
our 43 patients in 71 courses was 1.55 pounds. 

Toxic Reactions 

Patients were carefully questioned upon each visit as to any side reactions. 
Of the 43 patients treated during the 71 courses of therapy, only one patient re- 
acted. Patient G, M. began taking 1 mg. three times a day. At the end of the 
third week she developed nausea, vomiting, headache, and fever. None of the 
other patients experienced the slightest discomfort in connection with this treat- 
ment. 

Summary 

1. 3, 4-bi.s (m-methyl-p-propionoxy-phenyl) hexane is a highly efficient oral 
estrogen. 

2. It relieves menopausal symptoms quickly and thoroughly. 

3. Its tlierapeutic efficiency is 90.1 per cent, and its toxicity is 2.3 per cent. 

4. It converted atrophic vaginal smears to the full estrogenic reaction. 

5. It altered the vaginal secretions from alkalinity to acidity, 

6. Careful quantitative blood and urine estrogen studies showed that it 
greatly elevated the e.strogenic titers of the body fluids. 

Conclusion 

3, 4-bis (m-methyl-p-propionoxy-plienyl) hexane is a highly efficient oral 
estrogen with very low toxicitj'. 

My {hanks are due to Myra Glickman, B.S., for the tcelinieal assistance in this work. 
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The vaginal smears of the 43 patients before the tlierapy were as follows : 

Reaction I — Reaction II — Reaction III — Reaction IV 
28 ' 2 ' S 5 ' 

Only vaginal smears of reactions I and II were followed np carefully. 


Table m. Smear Changes During Therapy 



before therapy time required to change 

R I OR R n TO R IV 

FROM 


REACTION I| 

REACTION II I 2 WEEKS 

1 3 WEEKS 1 4 WEEKS 

1 6 WEEKS 

Group I 

1 mg. three times a day 

14 

1 4 

3 8 

0 

Group II 

1 mg. twice a day 

14 

1 0 

4 7 

4 


It is the writer ’s belief that vaginal smears taken from the clinic patients are 
not 100 per cent satisfactory^. Vaginal douches, marital relations, and infection 
can all greatly alter the vaginal cytolog 3 ^ A liuman assay with a group of lios- 
pitalized patients is being carried on. We are hoping that in them, when all 
the above factors are eliminated and more frequent smears are being taken, we 
wll be able to detect earlier vaginal responses. 

Quantitative Urine Estrogens 

Quantitative urine estrogens were studied before and after the therapy in 
six patients (Table IV). Each 24-hour specimen of urine was extracted accord- 
ing to tlie method of Kurzrok and Ratner.® The method of assays followed the 
rules of the standard technique set dovni by the League of Nations. Each assay 
was standardized against reference estrone. 


Table IV. Urine Estrogens 


patients I 

1 control 

1 AFTER THERAPY 

1 R. P. 

184.0 I.U./24 hours 

7,730 I.U./24 hours 

1 week after tlie therapy of 1 mg. three times 

2 G. C. 


a day. 

417.0 I.U./24 hours 

12,540 I.U./24 hours 

2 weeks after tlie therapy of 1 mg. three times 




a day. 

3 G. M. 

833.0 I.U./24 hours 

16,980 I.U./24 liours 

4 R. R. 

598.0 I.U./24 hours 

12,560 I.U./24 hours 

1 week after the therapy of 1 mg. twice a day. 

5 E. 0. 

213.1 I.U./24 hours 

14,010 I.U./24 hours 

2 weeks after the therapy of 1 mg. twice a day. 

0 A. P. 

188.8 I.U./24 hours 

15,030 I.U./24 hours 

2 weeks after the therapy of 1 mg. twice a day. 

Table V. 

patients 

1 CONTROL 

1 AFTER THERAPY 

1 R. P. 

Negative 

At least 2,000 I.U./Liter 

1 week after the therapy of 1 mg. three times 



a day. 

2 E. 0. 

At least 25 I.U./Liter 

At least 750 I.U./Liter 

2 weeks after the therapy of 1 mg. twice a day. 

3 G. B. 

Negative 

Negative 

1 week after the therapy of 1 mg. twice a day. 

4 A. P. 

At lease 25 I.U./Liter 

At least 750 I.U./Liter 

2 weeks after the therapy of 1 mg. twice a day. 







302 


CHAMBERLAIN 


Am. J. Obst. & Gyntc. 
August, 1947 


pediatriciaiLs in tJie meanwiiiie running' oif with ali, i.e., father, mother, and 
child, and in consultation conference and cooperation with each or all three). 
It is conceivable, too, that Ave miglit be in conflict therapeutically over the im- 
portance of men — one or many — in tlic liistory of an}’- reproducthuty that is 
terminated bj^ a menopause. Tlie absence of men or their jAresence or the un- 
certainty of too many or too feAV contacts, in ijhantasy or reality, cannot he 
ignored, so believe most psychiatrists, if a menopausal situation is to be ob- 
served aecurateh’. Nor must pubertal impact, one’s own or those of others in 
close proximity, be overlooked, so say tlie psychoanal5’'sts. 

Thus prefaced and Avith our common objective for AA'omanhood — the pres- 
ervation of optimal femininitj’’ and the protection of a constructive motherli- 
ness — substantiated, Ave can safel}'’ revieAV the psychiatric aspects of the meno- 
pause, and in so doing imply some of the therapeutic procedures indicated and 
acquire the realization, too, that until further research has been accomplished 
that the exceptions to all our general a.ssertions aauII be numerous enough in 
kind and .sufficiently adAmnced in degree as to .still create trouble.some cleaA'ages 
in our asserted unity. 

The .signs of the menopause Avhich ai'e common and A\diose presence con- 
tribute frequently to anxiety, fear*, or guilt are easily enumerated for orienta- 
tion purposes, i.e., A’a.somotor fluctuations (“fla.shes” or flushes, SAveating. 
dizziness, “headaches,” neuralgias, etc.); menstruation dh'ergences .(increases 
or decreases, iutei’Aml changes, discharge changes, etc.) ; and p.sychic manifes- 
tations (excitability, d'e])ressious, insomnia, AAmrry, etc.). In a day-to-day 
practice, gynecologists and obstetricians establi.sh as good a rapport — as confi- 
dential — as psychiatrists do Avith disturbed Avomanhood. And these menopausal 
signs, their severity, and im])ort are as evident to one as they are to the other. 
The initial distinction avc each make ari.ses, in my opinion, is not in the potential 
pathologies these signs may include or di.sguise or mu.st be dealt Avitli promptly 
at the outset, but in the fact that you have, as gynecologists and obstetricians, 
many more physical manipulations that you can turn to to bring J'cliel’, and 
therefore resort to more quickly. Whci-cas aa'c are inclined to defer our evalua- 
tion to the determination of a life pattern — as related largely to the knoAvn fac- 
tors Avhich AA'ore heralded at puberty — and tlie .sequence of events, ijnagined or jn 
fact, established OA^er the inteiwcning years. This is laboi'ious liistoiy taking that 
is also therapeutic and fraught Avilh contradictions, identifications, and ])ro, lec- 
tions both false and factual, all equall.v jiiotiA-ating to .symptoms and to intent. 
If a gynecologist or an ob.stetj'ician A\-ill) a .secure rapport Avith a ))aticni on- 
deaA'ors to escape this ta.sk at' evaluation, and even offers a i)a?'fial release for die 
patient by a referral to a jisyciiiatrist, many conqjlications may be .set in motion, 
i.e., the rapimrt is jeopardized, the patient can noAv infer, discard, or further de- 
cline and be additionally perplexed that the sigms, in our professional minds, arc 
truly more “mental” (emotional) than bodily (physical). Much more inter- 
pretation for referral than is ordinarily given mu.st be practiced if Ave are to 
make the reciprocal gains by Avhich avc all avouUI adA’ance. By and large, much 
significant data go unmentioned in the best recorded histories in gynecologic 



PSYCHIATRIC ASPECTS OF THE MENOPAUSE* 

H. E. Chamberlain, M.D., Sacramento, Calip. 

G ynecologists, obstetricians, and psychiatrists, in reference to the study 
of ■womanhood, may, as diagnosticians, seem worlds apart and be made to 
appear in deep eonspiraej’-, each against the other. As therapists, however, they 
can aspire to be as one, united in a common objective to aid women to develop 
their optimal femininity and to achieve motherliness Avith a minimum of de- 
structive conflict. 

Since it is the gross pathologies — the arrestments, deviations, and distor- 
tions — and our own professionallj^ personalized interpretations thereof that 
tend to throw us apart, this presentation will therefore be limited to some 
aspects of one feature, i.e., the menopause, which we may all agree to as being 
physiologically initiated naturally, and thereby, we trust, we may discern in 
it the analysis of our common objective the better. And, although Ave will still 
liaA^e to contend Avith the influence of innumerable variables in three major sec- 
tors in the status of .a given case, eudoAAnnent, enAuronment, and experience, 
nevertheless, for the purpose of clarity and unification, Ave may exclude that 
block of barren Avomanhood that reaches the menopause devoid of a history of 
conception or is childless. Even so, the frustrations and sublimations of re- 
produethaty for women in our present culture so confuse the menopause state 
and obseure our conjoined efforts as such, broadly speaking, as to threaten our 
temporary alignment as therapists in general agreement, and with a common 
objective. 

There is a general agreement that that phase of a Avoman’s life AA'hen the 
capacity for reproduction is ending through the termmation of menstrual 
function is the menopause. Furthermore, the deseriptiA'e litei’ature in our 
respective fields is clear and concurred in, namely, that ovulation ceases through 
altered glandular activity j reproducth^e organs atrophy; and aging bodily 
changes traceable to both endocrinal and hormonal action occur. We all are 
familiar, too, and subscribe to the findings that studies in maturation, groAAdh, 
and nutritional status, as determined in tissue metabolism, vitamin load, and 
excretion IcAmls, serum proteins, ketosteroid and estrogen analyses, blood 
enzyme levels, and ereatine/creatinine roles reA'eal. But the biochemistry and 
psychophysiology of fetal conduct, the psychosomatic stimulations and resid- 
uals of sexual congress, imegnancy, per se, deliAmry releases and postpartum 
supplements and nursing regimes — ^the appraisal of the significance of all these, 
to he more exact, and upon whom and when and where and for how long — 
tend to divide us and create dissension if not doAAUiright discord (Avith the 

•Presented, by invitation, at a meeting of the Texas Obstetricians and Gynecologists So- 
ciety at Galveston, Texas, on Nov. 2, 194G. 
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In either of these situations the therapy to be considered must be basically 
protective and redirective — away from dangerous compromises, reckless 
“flings,” exploiting companionships, disparaging rampages, or false retreats. 
Wherein paranoid features become conspicuous — toward devoted relatives or 
lifelong acquaintances — ^it is noticeable that suspicion and' vindictiveness become 
marked, and most psychoanalytic schools would call our attention to sexual 
arrestments, deeply buried or well sublimated, either latent, overt, or perverted 
in whole or in part. The hostilities related hereto that are acted out are as 
likely to be directed toward the therapist as any other, and, accordingly, many 
of these patients find themselves being transferred eagerly from one therapist 
to another with here and there a questionable “quack” tossed in for extra 
measure all around and in sweet revenge ! 

Depressions, varying from transitory twinges to monopolizing states of 
melancholia, are common and may be accompanied by moods of ecstasy or ela- 
tion or not. In some eases the grief and feeling of abandonment or desertion 
is all too true and justified — ^for they are engulfed by decline and set apart 
from others. Potentially suicidal as many are regarded to be, the essentials of 
therapy should stress in these eases, hygienic measures that strengthen, and a 
series of interviews which will desexualize the accumulated feelings of frus- 
tration, longing, and guilt. In these cases psychiatrists are prone to lay stress 
upon one’s first experiences at the breast, the bowl, the bath, and the bed. The 
purposelessness and pallor of these depressive states in the menopause may he 
most misleading — “still waters run deep” — ^however mild on the surface and it 
doesn’t suffice merely to activate the sluggish or to cap the filling cistern of 
conflicts. Together we must be more specific in our prescriptions — not simply 
to rely upon the arousal of interests in sports, artistry, social, or spiritual 
values, but actually decide on the additional factors gleaned from the individual s 
total life pattern which interests to d'eal with for how long and by and with 
whom and at what place and when, and then share the recorded results. And 
to curb the overaetive cases by order or by drug may bring superficial quiet and 
simulated improvement, but in their wake the patient may be left to nurture hy- 
pochondriacal ideas, and clearly envision the impending doom, if not truly sense 
the gnawing of a beginning malignancy or to make it right sporting and really 
arresting confound one professionally with “a tumor that shows life.” 
these cases, although the immediate indications for palliative surgery may be ex- 
pertly explained, the operation agreed to and flawlessly done, yet the cure, so 
called, does not occur and postoperative adhesions and stricture symptoms 
soon follow along and the diagnosis is belatedly now referred to as “a psy- 
chiatric or a functional condition” though it could have been both undetected 
or conventionally hidden lifelong and long before the menopause released the 
barriers to expo.sure. 

One of the better texts, a definitive work in its own name, which delineates 
from a ps.vchoanalytic point of view the complications inherent in any sex con- 
duct, fancied or factual or inferred, that would profoundly affect the meno- 
pause has been vTitten by Deutseh. It w'ould be presumptive, indeed, to di.s- 
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and obstetric clinics and practices, ivitJi the excuse that for the time being- they 
are too time consumino; to prepare or are irrelevant to actual treatment to be 
undertaken. TJiis oversiglit or repudiation of information as currentty handi- 
capping or ineonsc([uential may, at a later date, •when the onset of the meno- 
pause obscures everything, be obtainable only by skillful detection from further 
distortion by dream or phantasy or compulsive invei’sions. 

INlany Avomen not only seek to have allayed disturbing signs, but also must 
be assured fortification against the extension of retrogressive processes, i.e., 
beauty loss in particular. Compensatoriall}', the struggle to preseiwe this inlier- 
ciit femininity — beauty and biologic productivity, though cessation of the latter 
may be a Avelcome relief — assumes a drive or activity that should be recognized 
early and its dispensation arranged for. You liaA'e observed these manifestations 
many times over. They arc so frantic in quality sometimes that you must yearn 
for a prompt resource referi’al, for those who abruptly seek another pregnanc}'^ to 
re-experience motherhood, or othci-s Avho turn to pursuits or skills of a creative 
nature long dormant, especially since prepubertal days. In most cases we prob- 
ably Avould agree as to the direction of therapj^ in the renewed drive for preg- 
nancy, but the more sublimated creative drive we tend to argue about or dispose 
of as too superficial to squander our time over, though the degree of emancipa- 
tion to be accomplished is deeply vested in the quality of the creative urge itself, 
i.e., intellectual, artistic, or moralistic. The entire field of family constellations 
is embroiled in this, namely, (1) the separation from one’s children and not to 
feel shelved, (2) the acquisition of an in-law son or daughter and' not to be free 
of jealous^’’; and (3) the reneAval or extension of motherhood b}’’ substitution 
via grandchildren and not to be secretly scheming. It is vital to therapeutic 
procedure to help one in the menopause to anticipate a functioning role in 
family life, that does not usurj) the lives of kin, or is not a torment to others, 
but instead aids one to muster her energies into productive pursuits and away 
from immobilizing debilitating conflicts .... There is a t 3 ’’pe of womanhood 
that in the menopause undergoes a heightened vitality that the lajnnan dubs 
“dangerous and overdone.” She denies her age and tries to belie it and often 
decries it in her contemporaries. Here in America, accessibility to an over- 
abundant suppl.v of cosmetic devices and purposefullj'- designed fashions to help 
this self-delusion may be abetted, but actual therapy has to be more inclusive 
than this, in a postwar jicriod. Avlierc men are returned to cmlian life with an 
altered concept of Avomanhood geuerallj*, and much less passive toAvard the pro- 
tection that such an older Avoman has frequently professed to offer. 

In the menopause, as the instability or A'acillation becomes dominant almost 
to the point of capriciousness, suggestibility becomes apparent, and exaggera- 
tion is common. It is true that these traits lessen inhibitions, arouse stimulating 
reveries, discolor sound judgment, and discredit symptoms (minimization or 
exaggeration). All life for some of these suddenly becomes most subjective or 
surcharged with personalization as their OAvn atrophies and regressions accen- 
tuate their, own depersonalization. Others, to bolster up an ebbing self-confi- 
dence, hurl themselves into a' tightly’- dcAUsed isolation or solitaiy superiority. 
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we could be at wide variance and even be in conflict ourselves over the relative 
merits of any one factor and its subsequent appraisal. However, confidence 
in one another and a cooperative effort to interrelate and to correlate our 
differences .®n each case individually would go far to assure to women in the 
menopause a degree of increased comfort not now available to but a very few. 
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cuss the features of sexual adjustments before an informed group of gyne- 
cologists and obstetricians, and to furnish you with any information not already 
■well kno'wn to you. There is, hoivever, one feature of the menopause, referred 
to earlier, and explained at length in the book by Dr. Deutseh to which your 
attention should be called to especially. It is the feature of depersonalization. 
As the loss of femininity increases and the reproductive capacity diminishes, 
there comes to the forefront more noticeably in a woman’s life in the menopause 
elements of masculinity. To whatever d'egree it was masked throughout life 
or distorted or sublimated or repressed, the physical changes in the menopause 
help to make these elements more real and the component emotional elements 
more apparent. It may or ma3f not concern the patient herself. You too may 
know what to do about it per se, or seek to minimize it or simply condone it as 
inevitable or "one of those inescapable things we just have to put up with.” 
If shocked in the extreme by it, manj’- women cannot discuss these manifesta- 
tions openty or freely, and if she is a new patient to you it is exceedingly 
hazardous to have it brought out by a therapist. Not infrequently it is of grave 
concern to others, espeeiallj^ to children, and more specifically to husbands, sons, 
uncles, brothers, or fathers. ]\Iany adult men find it excruciating, so to speak, 
to confer with a gynecologist or an obstetrician when their womenfolk are in the 
twilight zone of reproduetivity and beginning to adopt a masculinity of their 
own. Many women, too, are reluctant while in the menopause, except for retalia- 
tive purposes perhaps, to defend adequately her request uncompromisingly that 
the male in her life be consulted I'egarding her OAvn threats of and to mascu- 
linity. Personally, I suspect that were we to share the notes of our consulta- 
tions we would' find the preponderance of confirmation that these males are in 
our psychiatric files — hard as it was for them too to see a psychiatrist — as pa- 
tients themselves or regarding how best the woman in their lives can be treated 
or should be handled, whereas she continues blithely to be content to receive 
gynecologic care, though emancipated well and good' from obstetrics. Surely 
our best united efforts could first be concentrated on these situations — ^monopo- 
lizing to all of us — and perhaps a segment of marital discord could he allevi- 
ated and many in middle-age look forward to a happier and a more harmonious 
old age together than is now anticipated by them. And a further implication 
beyond' the need for a perfected united service between us in these divided 
situations is that all — gjnieeologist, internist, obstetrician, neuropsychiatrist, or 
surgeon — ^who treat those in the menopause should also be conversant with involu- 
tional states and the field of gm’iatrics. It is a questionable practice that simply 
takes a woman through the menopause nobly and then leaves her confronted, 
head-on, with an old age, uninspired and hopeless! 

Treatment for the menopause, as outlined by gjmecologists or obstetricians, 
and that which psychiatrists would propose in simplified form is for the most 
part similar in type, i.e., hygienic, supportive and protective, regulative, and 
directive. We vary most in the application of disciplinary measures and the 
evaluation of conflicts as expressed by the patient. Throughout this presenta- 
tion it is obvious that in the selection of significant factors in our history taking. 
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Table I. 


YEARS 

NUMBER OF 

CASES 

AUTHOR, 

HOSPITAL 

INCIDENCE OF 
CESAREAN 

CESAREAN 

MORTALITY 

UNCOR- 

RECTED 

CESAREAN 

MORTALITY 

FACTOR 

1935-1945 

10,818 

Thoms, 

New Haven 

average 5.9% 
ward 3.2% 

private 9.6% 

.31% 

1.8 

1932-1943 

68,786 

Waters, 

Jersey City 

2.67% 

1.0% 

2.7 

1931-1944 

39,709 

Dieckmann, 

CMcago 

4.74% 

• .61% 

2.9 

1932-1939 

27,125 

N. Y. Lying-in 

2.1% 

1.7% 

3.6 

1939-1946 

8,107 

Gandy, 

>Stamford 

6.5% 

.75% 

4.9 

1934-1943 

1,887 

Cesareans 

Irving, 

Boston 

average 4.2% 
ward 3.2% 

private 6.7% 

1.3% 

1.4% 

1.1% 

0.0 

1938-1942 

4,875 

Nash, 

Kansas City 

7.1% 

1.1% 

7.8 

1932-1941 

750 

Cesareans 

Eastman, 

Baltimore 

5.5% 

1.8% 

9.9 

1931-1941 

23,396 

Barney, 

Cleveland 

average 6.1% 
ward 6.3% 

private 6.0% 

1.7% 

3.3% 

.5% 

10.4- 

1932-1942 

22,754 

Moliler, 

Philadelphia 

average 5.8% 
ward 3.6% 

private 9.58% 

1.96% 

3.17% 

1.15% 

11.4 


In order to more easily evaluate the statistics contained in the above table 
and similar tables, I am introducing a new term which I will call the “cesarean 
mortality factor.” In most tables relative to cesarean section there are two 
variables, the incidence of the operation and the mortality from the operation. 
The cesarean mortality factor is a combination of these tw'O factors in their 
proper relation on a basis of ten thousand deliveries. The factor is the actual 
number of deaths in the institution w'hich may be expected among the cesarean 
patients for each ten thousand deliveries. For example, if the cesarean factor 
is five there are five cesarean deaths for each ten thousand women delivering 
babies. When the cesarean mortality factor is low there are few deaths 
chargeable to the operation, regardless of the number of operations performed'; 
when the factor is high, there are many deaths chargeable to the operation, 
regardless of the percentage of operations performed. I feel this gives a much 
clearer picture of the lives lost as a result of the operation than do simple per- 
centages of operations performed and the mortality percentage for those opera- 
tions. One would expect that as the number of operations increased the ce- 
sarean mortality factor w'ould increase. In general this is true, but the ex- 
ceptions are outstanding. The institution with tlie lowest cesarean mortality 
factor performs operations on 5.9 per cent of all admissions; the institution with 
the highest factor perfonns the operation on a similar percentage of 5-8- 
It should be our aim to keep the cesarean mortality factor as low as po.ssiblc. 
remardle.ss of the percentage of operations performed in acliieving this end. In 
Stamford, though we have performed cesareans on 6.5 per cent of our pa- 








CESAREAN SECTION MORTALITY IN THE HOSPITALS OF A SMALL 
COMMUNITY— A DEFENSE OF THE PROCEDURE* 


R. Alfred Gandy, M.D., Stamford, Conn. 

(From the Department of Oistetrics and Gynecology, Stamford and St. Joseph’s Hospitals) 

T he primary pui'pose of this study is to investigate the frequency of cesarean 
section in the city of Stamford and to determine whether or not we are 
practicing good obstetrics, relative to this operation. 

Stamford has a population, including several small periiDheral communities, 
of a'bout seventy thousand. There are two hospitals in Stamford. Since the 
obstetric department in each hospital is approximately- the same size, there being 
a total of 70 obstetric beds, and since the same physicians practice in both hos- 
pitals, the figures represent the combined results from the two institutions. 
Both hospitals are “Open Staff” hospitals with a total of 35 doctors practicing 
obstetrics in the institutions. The cesarean sections were performed by eight 
operators. Three of the eight operators do nothing but gynecology and ob- 
stetrics, while the other five do general work. 

The study covers a period of nearly’^ six and one-half years, from October, 
1939, to July, 1946. 

During the period of this study’^ just under 99 per cent of the deliveries 
in the city- occurred in the hospitals. Over 90 per cent of the patients were 
private cases. The private patients received their prenatal care from their own 
doctor, while the staff cases received similar care from the clinic or had no 
prenatal care. 

Because of the type of obstetrics in Stamford, practically all private eases 
and practically- all delivered in the two hospitals, we should anticipate better 
results than in those institutions which serve a high proportion of staff cases 
or are located in a community where there are many’^ normal home deliveries 
which never reach the hospital records. 

Since October 1, 1939, we have had' 8,107 hospital deliveries with 13 ma- 
ternal deaths, a rate of 0.16 per cent, or 16 per 10,000 deliveries. We have 
pei’formed 531 cesarean sections, an in^iidence of 6.5 per cent. Pour cesarean 
deaths have occurred, a cesarean mortality rate of 0.75 per cent. Of the four 
cesarean deaths, one was an elective cesarean, making our elective cesarean 
mortality rate 0.18 per cent. All figures are uncorreeted. 

A careful study- of recent statistics indicates that we do more cesarean 
operations in Stamford than are performed in most communities and in most 
teaching hospitals. I have endeavored to the best of my^ ability to determine 
whether or not we are justified in continuing our high cesarean rate basefi' 
on our own results. 

•Presented at a meeting of the Stamford Medical Society, Dec. 10, 1946. 
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ternal mortality will be improved. That the above is actually occurring in 
Stamford is shoAvn in the above illustration. As examples of complicated 
vaginal deliveries I have chosen version;?, high forcep.s, and midforceps. Since 
1940 our cesarean rate has gradually increased from 4.-3 per cent up to its 
present level of 7.8 per cent. With this increase, and most of the increase is 
in the elective cesarean group, versions have dropped from a high in 1941 of 
1.4 per cent (twelve) to practically 0, there having been only two versions in 
the last three and one-half years. 3'he high forceps rate in 1940 was 0.45 per 
cent (four) ; in 1943 the rate was 0.13 per cent (two), and thei'c has not been a 
high forceps delivery since 1943, two and one-half years. The midforceps opera- 
tion Avhich carries about the same hazard to the mother as a cesarean, according 
to Irving, has drojjped from a high in 1940 of 6. .6 per cent to a low in 194.5 
of 1.6 per cent. J believe that the le.ssening of the complicated vaginal deliv- 
eries is at lea.st in part due to the increase in elective ce.sareans. 

Keeping in mind the above changes in our methods of caring for olrstetric 
patients in Stamford during the last six and one-half years, let us inquire into 
our final maternal mortality. Our uneorreeted maternal mortality in Stamford 
has been 0.16 per cent, or sixteen deaths per ten thousand deliverie.s, during 
this period. For the State of Connecticut as a whole between 1939 and 1943 
the maternal mortality was 0.22 })er cent, or twenty-two per ten thou.sand 
births. For the United States in 1.942 the maternal mortality stood at 25 pel' 
ten thousand births. Chicago in 1944 rej)orted a maternal jnortality for the 
city of 16 per ten thousand births. Chicago Lying-in Ho.spital reported H 
per ten thousand births between 1931 and 1945. Waters from Margaret Hague 
Ho.spital reports a mortality of 29 per ten thousand between 1.932 and 194.3. 
The New York Lying-in IIo.si)itaI reports 24 per ten thousand between 1932 
and 1939. 

1 would now like to discu.ss each of our thirteen maternal deaths and as- 
certain their relation to the high incidence of cesarean sections. First, let ns 
consider each of the four cesarean deaths. 

Case 1. — -.(3610) A SS-year-old white woman, para vi, gravida vii, 
recently spent eleven months in a tuberculosis sanitarium. She became preg- 
nant while she was still there. At the seventh month of pregnancy she had a 
profuse vaginal hemon*hage and was admitted within an hour. A diagno.sis 
of tuberculosis and placenta previa was mad'e. Because the hemorrhage wa.s 
still uncontrolled at the end of two liours, and labor had not started, a cesarean 
operation was pei'formed. We recovered a premature stillborn child; the vag- 
inal hemorrhage promptly stopped and did not recur. The patient received 
plasma immediately after the operation, blood one and one-half hours post- 
operatively, then glucose. The plasma and glucose were repeated that .same 
operative day. The following daj^ .she received more blood and glucose. At 
this point tlie hemoglobin wa.s 32 per cent. Her course was progre-ssively 
downhill and she died on her fifth postoperative day. There was no postopera- 
th'e hemorrhage; her abdomen remained soft and there was very little fever 
until just before death. The patient repeatedly coughed up blood. It ^as 
felt the cau.se of death wa.s irreversible shock from the blood loss, to which im 
doubt the operation contributed. I feel the chief criticism of the way tJn.‘. 
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tients, the cesarean mortality factor compares favorably with that of the other 
institutions mentioned in the table. 

The above statistics have been chosen because each is from a well-known 
institution in a different part of the countiy, and all figures are relatively 
recent, none antedating 1931. Earlier figures are at such variance with more 
recent statistics that I do not feel they are helpful in determining present-da.v 
policies. 


40 41 42 43 44 45 46 








YEAR 

CESAREAN 


MIDFORCEPS 


VERSION , 
HIGH FORCEPS 


mg'. 1. — Percentage of annual cesareans, midforceps, versions, and high forceps, October, 

1939, to July. 1940. 


Even the cesarean mortality factor is only a partial answer to the over-all 
mortality picture. By doing more cesareans, especially the elective operation, 
one would expect a lessening of complicated vaginal deliveries. In our hos- 
pitals we have many more maternal deaths occurring from noncesarean patients 
than from the cesarean group. If the complicated vaginal deliveries can be 
lessened materally by doing more elective cesareans, I feel that our ultimate ma- 
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Ca.se 9. — (3499) The patient, aged 25 'years, had. a i-heumatie history. Thi.s 
was her second deliver^". The patient had a .brief labor. >She coughed exee.s- 
sively and died on her fir,st postpartum day from “Exhaustion due to cardiac 
asthma and acute pulmonary edema.” 

Case 10. — (495) The patient was 39 years of age, with rheumatic heart 
disease. The last three months of pregnancy were spent in bed because of heart 
failure and decompensation. She was delivered in bed because of cardiac con- 
,dition. This was her tenth child, delivered .spontaneously after a three-hour 
labor. She died on her third postpartum daj'- from heart failure. 

' ' Case 11. — (2139) A primipara, aged 38 years of seven months’ gestation. 
She had several hemorrhage.s^ at home and was admitted in labor and bleeding. 
• Diagnosis of premature separation was made. Following an eight-hour labor a 
version was done and the child was delivered. There was a postpartum hemor- 
rhage and the patient died two hours after deliver 3 ^ Here is a ease where I 
believe a cesarean does enter the picture. A 38-year-old primipara ' with a 
premature separation in the opinion of some is handled in a safer fashion by 
prompt cesarean section than by an eight-hour labor and version. 

Case 12. — ■.(93663) This patient, aged 28 yeans, was delivering her second 
child. Following a sixteen-hour trial labor, an attempt to deliver the child 
with high forceps failed. A version and extraction -was performed with diffi- 
culty and the mother died one hour later. In this case I feel cesarean enters 
the picture. If so little progre.ss has occurred after sixteen hours of labor 
that the head has barely engaged, and there is some reason for delivering the 
patient, cesarean is a safer procedure than either high forceps or version, 
or both. 

Case 13. — ;( 104100) A jjrimipara, aged 34 yeai-s, after thirty hours of 
trial labor the head "was found to be in the midpelvis and not progre.ssing. De- 
livery was attempted with midforeeps and failed. A version and extraction 
was done with difficulty and a stillborn child obtained. The mother died about 
six hours later. Had w'e regarded this patient as an elderly primipara and 
done en elective cesarean I feel her pro.speets would have been better. Failing 
this, had we recognized that labor w'as progressing unusually slowly, and per- 
formed a cesarean after a short trial labor before vaginal in.strumentation, her 
prospects would have been better. 

Conclusions 

1. A new term has been introduced, “ce.sarean mortality factor,” which 
facilitates comparing and comprehending cesarean mortalities. The factor i.'^ 
the actual number of cesarean deaths to be e.xpected for each ten thousand 
deliveries. 

2. The cesarean rate in Stamford during the last six and one-half years' 
has been 6.5 per cent, and is still rising. 

3. Our cesarean inortality factoi- cornijares favorably with other institutions. 

4. As our cesarean rate has con.stantly increased, our complicated vaginal 
deliveries have constantly decreased, 

5. A careful study of our cesarean deaths does not indicate that another 
method of delivery would have saved many of tliese cases, 

6. A careful study' of our noncesarean deaths does indicate that some bve.s 
might have been saved b.v a more liberal interpretation of csearean indication.^. 
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patient was handled was the delay in getting in adequate amounts of blood 
promptly. Her first transfusion was given one and one-half hours postopera- 
tively, her second the next day, and her third on the fourth postoperative day. 
We had no blood bank at this time and it was diflScult to get adequate amounts 
of proper blood promptly. We now have a blood bank. I feel we can say the 
cesarean contributed to this patient’s death, but I do not feel it proper to say 
the cesarean caused this death. 

Case 2. — (105372) A 29-year-old Avoman with her first delivery had a 
fifty-hour trial labor, an attempted version, and an attempted forceps deliver}'. 
Finally a cesarean section was performed, followed bj' death on her fourth 
postoperative da}' from pelvic peritonitis. The eritici.sm here is obvious: too 
long a trial of labor, a cesarean after contraindications had risen to a high 
point, failure to follow the cesarean Avith a hy.stereetomy. With this case I 
cannot blame the operation for the death, but rather the delay in doing the 
operation. A little less conservatism in the early part of this labor might Avell 
have given us one less maternal mortality. 

Case 3. — (ir4237) A 48-year-old AA'hite Avoman avIio had had a previous 
cesarean operation had an uneventful couA'alescenee till her eighth postoperath'c 
day, AA'hen she had a pulmonary embolus and died Avithin a fcAv minutes. This 
represents our only elective cesarean death. The operation must be held 
responsible. 

Case 4. — (124819) A 25-year-old AA'hite AVoman Avith a slightly contracted 
pelvis was given a sixteen-hour trial labor. Her uterus Avas found to be in 
tonic contraction, and she died on her .seventh postoperative day from paralytic 
ileus. This we must accept as a cesarean death after a reasonable trial of labor. 

In revicAving these four cesarean deaths can Ave hold the frequency of our 
operations accountable? The patient in Case 1 did not receive adequate 
quantities of blood soon enough. With or without a cesarean, under these 
circumstances, probably the result Avould haA'e been the same. In case 2, had 
the operation been performed more promptly rather than not at all, I feel the 
outcome Avould have been better. In Case 3, I feel the patient should have had 
a cesarean, and no other form of treatment would have increased her prospects 
for surviA'al. The patient in Case 4 with a slightly contracted pelvis Avas given 
an adequate trial labor followed by section. 

Noav let us take up the noncesareau deaths. 

Case 5. — ;(123578) The patient was delivered at home three days before 
admission. She was admitted to the hospital on the medical service because of 
heart failure, and died from heart failure two days after admission. 

Case 6. — (120021) After a four and one-half hour labor, the patient Avas 
delivered by low forceps. No laceration resulted. The patient died on the 
twenty-eighth postpartum day from lobar pneumonia. 

Case 7. — (108589) The patient had a six and one-half hour labor and Avas 
delivered by low forceps. Shortly after this easy delivery, the patient Aveni 
into shock. After a delay of some hours, the patient was found to have an in- 
verted uterus which Avas replaced with difficulty. The patient died later the 
same day. 

Case 8. — (103355) An incomplete infected abortion had occurred between 
three and four months. The patient died from septicemia and peritonitis after 
eighteen days in the hospital. 



MANAGEMENT OF POSTABOETAL PERITONITIS- 

Henry C. Falk, M.D., F.A.C.S., and Geo. Blinick, M.D., New York, N. Y. 

(From the Gynecological Service, Rarlem Hospital ) , 

A n analysis of the pathogenesis and associated pathologic findings in 61 
fatal eases of postabortal peritonitis proved that the most common path- 
way of infection from the endometrium to the peritoneum was by direct ex- 
tension through the tubes.^ Infection of the peritoneum by way of the para- 
metrium and myometrium was less frequent. 

The medical treatment of postabortal peritonitis, exclusive of perforation, 
was wholly unsuccessful. Not one patient who was proved to have postabortal 
generalized peritonitis recovered. Baisch,^ Latzko,® Jesierski,"* and others have 
had similar experiences. Since 1941, the entire problem has been restudied, 
and selected eases of postabortal peritonitis have been treated with surgery. 

Surgery must be preceded by accurate diagnosis. As a result of clinical 
expei’ience correlated with postmortem studies, it has been found that abortion 
may be classified into six main groups.® 

Type 1. — Endoiiictrhis; the infection is limited to tlie cavity of tlic uterus and tliere is 
no cadence of cxtrauterine extension. 

Type II. — Parametritis; cellulitis of the broad ligament. The infection has extended to 
the extraperitoneal supporting tissue of the uterus. 

Type III. — Tiiromboplilelntis; the infection has extended to the uterine or ovarian veins. 
Tlie thrombus may bo fixed to the vein, or showers of infected emboli may be cast off. 

Type IV. — General sepsis in which b.acteria lights on the heart valves and are dis.semi- 
nated from this .site. 

Type V. — Generalized peritonitis. 

Type VI. — Perforation of the xiterus. 

The usual signs and symptoms of generalized peritonitis are well known 
and need not be described. There are, however, some features of generalized 
peritonitis peculiar to postabortal disease which require clarification. 

In patients who are seen at Harlem Hospital, the peritonitis is usually 
fulminating in nature, and death occurs rapidly. The majority of these pa- 
tients have had induced abortions, many with the crude.st in.struments and 
lack of asepsis. In such cases the diagno.sis is self-evident, and the problem i« 
whether the patient, despite intensive supportive therapy, is able to withstand 
the further shock of surgery. 

In a smaller, but not inconsidei-able number of patients, a milder course 
may prevail, as in patients who lived from fourteen to forty-eight da 3 '.s after 
hospitalization. Localization of pus between the inte.stine.s, in the lumbar gni- 
ter, the pelvis, and subphrenic regions is common. On abdominal and vaginal 

~~ presented .'ll the .Section on Ob.stctrlc.-? nnd Gynecology of tlie Acfidetny of ^re(ncIne. 
New York, Oct 22, 104C. 
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7. Our ultimate maternal mortality of 16 per ten thousand births during 
the period of this study is commendable. I feel that our use of cesarean sec- 
tions has contributed to this figure. 
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peritonitis causes the mortality and morbidity rate to be lowered; thus a false 
impression is created with respect to the prognosis and efficacy of treatment. 

The differential diagnosis of peritonitis secondary to perforation of the 
uterus is impossible except by accurate history or evident signs of perforation 
such as bowel or omentum projecting into the vagina or x-ray visualization 
of foreign bodies such as catheters in the abdominal cavity. If, as will be 
shown, early surgery is adopted as the guiding principle for all postabortal 
peritonitis, such differentiation is unnecessary. 

Finally it should be clearly understood that the patients who are observed 
at Harlem Hospital are usually admitted in the late stage of peritonitis. 
Except for a sporadic case, the peritonitis is present on admission. 

The duration of peritonitis preceding hospital admission is, of course, con- 
jectural; however, the average history of bleeding in patients with post- 
abortal peritonitis is ten days before admission to the hospital. The impor- 
tance of this from a surgical viewpoint is that early surgery is rarely possible, 
a fact which will be more fully discussed later. 


Therapy 


It has been aptly said that the cure of puerperal fever is of secondary im- 
portance compared to its prevention. The sulfonamides and penicillin present 
a very great advance in the prevention and treatment of postabortal infection. 
It is well ImovTi that para-amino benzoic acid found in pus and necrotic tissue 
inhibits the chemotherapeutic action of the sulfonamides, thereby rendering 
them ineffective in the treatment of postabortal peritonitis. On the other hand, 
penicillin might seem a priori to fuimish a cure. However, this has not proved 
to be so, since, notwithstanding these advances, from five to eight cases of 
generalized peritonitis, are still seen each year at Harlem Hospital. This inci- 
dence is identical with that prior to the chemotherapeutic era. Other forms 
of postabortal infection such as parametritis and blood stream sepsis have 
markedly diminished, but peritonitis is still seen in identical proportions. 
Wliy this should be so is not clear, but there is no doubt from our own statis- 
tics that this is a valid .statement. 


Hysterectomy for puerperal fever is thought to have been first performed 
by B. S. Schultz in 1886. Since that time there have been numerous reports of 
surgery for postabortal and puerperal peritonitis, particularly in the European 
literature. Unfortunately in many reports the etiology and extent of the peri- 
tonitis, as well as the exact details of operative management, are not made 
clear. In general, the German gynecologists have preferred incision and drain- 
age of the peritoneum with or without the instillation of antiseptics into tne 
abdominal cavuty. Thus Latzko was able to obtain 24.2 per cent cures in -3oo 
cases following abdominal incision and drainage. The best results were ob- 
tained when intervention was done within the first forty-eight hours of illne.ss. 
Halban and Koehler^ stated that the recovery rate is 32 per cent if operation 
is performed within twelve hours. Thereafter the percentage diminislied so 
that after seventy-two hours surgery is useless and death was inevitable m 
diffuse peritonitis. Koblanek' reported 44 cases, of whom 20 per cent recov- 
ered Jerserieski reported 75 eases of postabortal peritonitis; 28 were no 
operated upon, and all died. The remaining 47 were operated upon and ^ 
per cent recovered. Doderlein preferred vaginal drainage. Simon, oi i ■ 
clinic reported 37 recoveries in 50 cases of colpotomy. This report include. . 
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examinations, these localized intraperitoneal abscesses may have been inter- 
preted as parametric exudates until death; autopsy then shows a generalized 
peritonitis. However, since these masses are formed as a conglomeration of 
abscess, induration, distended bowel, .and adherent omentum, their outline 
characteristically undergoes frequent change ; a pelvic or abdominal mass which 
undergoes daily variation in outline is considered to be pathognomic of this type 
of peritonitis. In many such cases, it may seem as though the patient will finally 
recover. The abdomen may become soft, the mass disappears either spon- 
taneously or through drainage, a hopeful prognosis is considered, and then 
the patient dies from chronic sepsis as determined by autopsy. 

General peritonitis caused by a perforation of a parametric or tubo- 
ovarian abscess directly into the peritoneum is eastropliic, and fortunately 
rare. It maj’^ be recognized by the sudden appearance of shock, high fever, 
and signs of peritonitis in a previously comfortable patient with postabortal 
parametritis. 

The diagnosis of associated thrombophlebitis is rarely made clinically. 
It has been found difficult to palpate thrombosed veins with any degree of cer- 
tainty. The overwhelming clinical picture of peritonitis masks any local signs 
and, in the rare case in which metastatic emboli are found, the signs of pul- 
monary infection are often indistinguishable from the signs of terminal 
bronchopneumonia . 

In the differential diagnosis, a history, or clinical evidence of recent preg- 
nancy or abortion is essential for an accurate differentiation from other forms 
of peritonitis such as those caused by a perforated appendix, ruptured pyo- 
salpinx, perforated peptic ulcer, etc. As a result of fear or ignorance, an 
incorrect history is often obtained. If vaginal bleeding is present, every effort 
to obtain an accurate history should be made, and the possibility of a post- 
abortal infection as a cause of peritonitis must ahvays be considered. 

From a gynecologic point of view, the most important syndrome to be 
differentiated from postabortal peritonitis is parametritis with evidence of 
peritoneal irritation. Not unfrequently a patient with parametritis has peri- 
toneal irritation as evidenced by tenderness, rigidity, and distention of the 
abdomen. The peritoneum covering the broad ligament appears lusterless, 
shagg3^, and edematous. There is little increase in peritoneal fiuid. 

In such patients the signs of peritoneal irritation subside Avithin tAventy- 
four to forty-eight hours of expectant treatment. In eaily cases of para- 
metritis, examination of the rectovaginal septum has proAmd to be of some aid. 
In these cases, a tonguelike thickening is frequently observed, Avhereas this is 
rare in the early stages of spreading peritonitis. 

Although many gynecologists consider patients Avith parametritis and 
associated peritoneal edema as having peritonitis, involvement of the general 
peritoneal cavity does not exist. This is the type of case to Avhieh the term 
“peritonismus” could be applied. While a local pelvic peritonitis may be 
present, there is no eAudence of spreading peritonitis, and the tAvo must be 
dearly differentiated. The inclusion of such patients Avith those of generalized 
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TabI/E I 



NOX- 

OPER- 

ATIVE 

RESULTS 

NUM- 
BER OF 
OPERA- 
TION.S 

TYPE OF OPERATION 

BE.SOLT.S 

1940 

7 

All died 

1 

Supracervical hysterectomy 

Recovered 

1941 

' 5 

All died 

2 

Incision and drainage 

2 Deaths 

1942 

4 

All died 

1 

Incision and drainage 

1 Death 

1943 

3 

All died 

2 

Total hysterectomy 

2 Deaths 




1 

Supracervical hysterectomy 

Hecovered 

1944 

G 

All died 

2 

Supracervical hysterectomy 

2 Kecovered 

1940 

4 

All died 

2 

Supracervical hysterectomy 

iDied 






1 Hecovered 




1 

Total hysterectomy 

Hecovered 

1946 

0 

0 

3 

Supracervical hysterectomy 

2 Hecovered 


1 Pied 


pads. No attempt Ls made to break up any intestinal adhesions except tlio.sf 
to the pelvic organs, and these are rarely an important or prominent feature. 
The intestines are walled off with three laparotomy pad.s, and the uterus, tubes, 
and ovaries clearly exposed. A routine supracervical hy,sterectomy and bi- 
lateral salpingo-obphoreetomy is then performed. The tissues are markedly 
friable and suture-ligatures are usually preferable to clamps. After the uteru,s, 
tubes, and ovaries have been extirpated, the posterior cervix is grasped Avith 
two tenaeuli and with a straight Mayo scissors, the entire thickness of the 
po.sterior cervix is incised doAvn to the vagina. Caution to see that the rectum 
is not injured is obAuous. As a re.sult of this incision, the Avhole cervix is 
widely patulous. Hemostasis of the cervix is secured by a running lock stitcli 
applied to the two cut edges of the cervix, extending from the internal os to 
the vagina. 

Prom five to seven Penrose drains are then inserted through the bisected 
cervix to tlie peritoneum. Ten grams of sulfanilamide are dusted over the 
pelvic peritoneum and the sigmoid colon is carefully placed acro.ss the pelvis 
to exclude the general peritoneal cavity and minimize the po.ssibilities of po.st- 
operative intestinal adhe.sion with obstruction. The abdomen is closed tightly 
in layers. The skin is drained with a small Penrose drain in the lower angle. 


The reason for the choice- of patients .submitted to surgery is difficult to 
evaluate. Some patients were moribund upon admis.sion. In two patients 
severe jaundice present on admission caused pardonable reluctance to imstitute 
.surgery. 'J’hese variable factors re.su]ted in the division of cases into two 
groups; the first of 13 nonoperated cases with 100 per cent mortality and the 
second of 11 operated cases with 63 per cent recovery. Except for surgery, 
all received identical therapy so that the advent of chemotherapy' in recent 
years cannot solel.v be responsible for the improvement in the reported re- 
sults, although undoubtedly penicillin was of ine.stimable benefit in aiding 
recovery'. Penicillin alone, even in fairly- large doses, did not cure a singk' 
case, Kecently Douglas’® has reported a single ease with recovery follov.'ing 
lar^e doses of penicillin and multiple incision and drainage of localized intra- 
abdominal abscess. It is our intention to employ much larger doses of peni- 
cillin and streptomycin than has hitherto been available. The la.st patient who 
was operated upon appeared to be moribund preoperatively. She was gi^pn 
1000 000 units of penicillin intravenou.sly immediately on admi.ssion while- 
awaiting preparation of the operating room and showed a dramatic cbmcai 
imnrovernent. At the present time it cannot be .said whether .such heroic 
doses would be .suece.ssful without the use of surgery. 
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however, “circumscribed pelvic peritonitis,” Farrari, Houel, and Jollier'* re- 
port four recoveries in -five cases in wliicli they performed a subtotal hyster- 
ectomy with ligation of the veins. 

In the United States, surgery has not been widely used in postabortal 
peritonitis. Baldwin,^** however, has strongly advocated hysterectomy with or 
Avithout ligation of the veins, a procedure Avhich has largely been neglected. 
A total of 80 patients was operated upon, Avith a 25.5 per cent mortality. Of 
his last six patients all recovered, Polak^'* reported 15 cases — sei'^en Avere in- 
cised and drained, Avith five deaths ; eight were managed conservatively, Avith 
six deaths. He states “avc haAm learned by bitter experience that puerperal 
and postabortal infective processes are actually extended by manual and in- 
strumental manipulation. ’ ’ 

In our OAAUi experience, medical treatment including sulfonamides and pen- 
-icillin-'-in varying dosages and routes of administrations, fluid balance, the use 
of small and large repeated transfusions, serums, vaccines, various nonspecific 
therapies, oxytocics, Wangensteen drainage, etc., have been of no avail and 
do not merit extended discussion. The first knoAvn case of recovery from 
postabortal peritonitis at Harlem Hospital was encountered in 1940. A pa- 
,, tient mistakenly considered to be suffering from ectopic pregnancy was found 
; . to have an early spreading peritonitis. The uterus Avas somewhat enlarged, 

. l>oggyj and , the tubes inflamed. Uncertain of the exact pathology, a supra- 
cervical hysterectomy and bilateral salpingectomy Avas performed. On path- 
ologic examination the uterus was found to contain infected placental tissue 
•• and the tubes to be the seat of a severe supimrative endosalpingitis. This 
patient made an uneventful recovery. Eight other cases of postabortal peri- 
tonitis observed in that year died under conservative management. It was 
then decided that henceforth surgery should be tentatively utilized, since the 
prognosis of suppurative peritonitis after abortion was inevitably fatal with- 
out operation. 

In 1941 and 1942, .12 peritonitis eases AA^ere seen. In three, abdominal in- 
cision and drainage Avith the use of intraperitoneal ether and extensive drain- 
age Avas employed; all three died, as did the nine nonoperative cases. In all, 
large amounts of sulfonamides Avere used. It Avas concluded that in the pa- 
tients seen at Harlem Hospital the disease Avas of too long duration on admis- 
sion for drainage alone to be effecthm. 

It Avas then decided that hysterectomy should be done. Since that time, 
in the years of 1943, 1944, 1945, and the early months of 1946, 24 eases of 
peritonitis have been observed. Thirteen Avere not operated upon, but Avere 
given the most expert and attentive palliative therapy possible, Avhich included 
frequent transfusions as Avell as large doses of sulfadiazine and, in 1945, large 
doses of penicillin as Avell. All 13 patients died. The remaining 11 patients 
had a total or subtotal hysterectomy performed; seven of these recovered, a 
recovery rate of 63 lAer cent. 

The details of the 11 operatiA’’e cases since 1943 are summarized in Table I. 
In 1943, tAvo total abdominal hysterectomies Avere performed in Avhich the 
pehas Avas AA'idely drained through the vault of the Amgina. Both patients died. 
It Avas fHt that the operating time could be shortened and the same results 
. , accomplished by supracerAdeal hysterectomy, Avith splitting of the posterior lip 
of the cervix so as to permit Avdde drainage of the pelvis through the opened 
.' V cervix by means of multiple Penrose drains. This routine has since been adopted. 

j:-: vj ! abdomen is opened through a left paramedian incision Avith the pa- 
tient in moderate Trendelenburg position. A self -retaining retractor is inserted 
and the pus lying free in the peritoneal caAdty is suctioned or soaked up Avith 
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2. Of three eases of postabortal peritonitis observed in 1941 and 1942, 
treated by incision and drainage of the peritoneal cavity in addition to inten- 
sive siilfathiazole therapy, all died.' It is believed that the cases seen at 
Harlem Hospital are too far advanced for simple incision and drainage to 
be effective. 

3. Since 1943, 24 cases of generalized postabortal jperitonitis have ])een 
seen at Hailem Hospital. Thirteen were not operated upon and all died. Of 
11 patients following hysterectomy, Avith splitting of the cervix and vaginal 
drainage,’ eight have survived. 

4. From these findings, hysterectomy and bilateral salpingo-oophorectomy 
with splitting of the cervix and vaginal drainage in conjunction Avith appro- 
priate chemotherapy, multiple blood transfusions, and intestinal drainage 
(Levin Tube, Wangensteen apparatus) is urged as the most effective therapy 
yet deAused. For technical reasons, and to decrease shock, supracervical hys- 
terectomy AAuth splitting of the posterior lip of the cerAux and the insertion 
of multiple drains into the pelvis is preferred to total hysterectomy. Vein 
ligation Avas not employed, and is not deemed an essential adjunct to surgery. 
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In no case has vein ligation been done. Prom autopsy experience, it does 
not_ seem as though the type of thrombophlebitis which may accompany peri- 
tonitis is in itself responsible for generalized sepsis or major embolic phe- 
nomena. This is reflected clinically in the fact that repeated blood cultures 
in cases of peritonitis were positive in less than 3 per cent of all cases studied. 
Purthermore, sepsis from tliromboplilebiti.s was not the cause of death in any 
of the patients who died. 

In the discussion of Baldwin’s work, two objections Avfere repeatedly ex- 
pressed. The first was the uncertainty of preoperative diagnosis, and the 
second the difficulty of the operative technique required. As to diagnosis, 
there can be little doubt that Baldwin did operate on many patients with 
parametritis and so-called thrombophlebitis as well as generalized peritonitis. 
There also can be little que.stion that it is rare to see death ensue from para- 
metritis. Careful medical therapy including cul-de-sac drainage when abscess 
ensues is invariably successful. Thrombophlebitis responds Avell to supportive 
and chemotherapy, and to date we have not had recourse to surgery in such 
cases. As a result of cumulative experience with a large abortion service in 
a municipal hospital, the diagnosis of these types of postabortal infection does 
not usually present great difficulties, and we believe that by careful analysis 
of each ease, generalized peritonitis can be readily diagnosed preoperatively 
according to the criteria previously discussed. 

Careful clinical observation permits an accurate diagnosis almost without 
exception. It* is to be expected that a rare error in diagnosis will occur, but 
such an error seems negligible in relationship to the fatal course of the non- 
operative cases. The risk of laparotomy in such mistaken cases would not 
seem to be greater than that undertaken for a mistaken diagnosis of acute 
appendicitis. To date, such an error has been made on only one occasion, 
'riie abdomen was closed without further surgery, and her convalescence was 
uneventful. 

Abdominal or eirl-de-sac puncture for diagnosis has been considered, but 
the risk of false information and the dangers of its perfornrarree when dis- 
tention is present has discouraged its use. It is stressed that the diagnosis of 
generalized peritonitis can be made with considerable certainty clinically, that 
such cases are invariably fatal and hysterectomy is reserved only for such 
cases in which this fatal outcome has been shown to be inevitable by experience. 

Patients with spreading postabortal peritonitis as described herein are 
generally seen only on the service of large municipal hospitals and rarely if 
ever in private practice. Preventive measures in such patients are not possible 
since almost all are admitted after the onset of spreading peritonitis. Medical 
treatment including chemotherapy with the sulfonamides and penicillin alone 
have not resulted in any known cure to date. On the other hand, supracervical 
hysterectomy and bilateral salpingo-oophorectomy with splitting of the cervix 
and drainage combined with penicillin has dramatically cured two-thirds of 
patients operated upon. 

Summary 

1. The management of spreading postabortal peritonitis exclusive of per- 
foration of the uterus is discussed. If patients with localized pelvic peritonitis 
secondary to parametritis are not included In this group, all knoAvn patients 
with generalized peritonitis following abortion have died regardless of the 
type of medical therapy employed including the use of both sulfadiazine and 
penicillin. 
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Table I. Conditions fob Which Operation was Performed. 


CONDITION 

1 

NO. CASES 

Inflammatory disease 


110 

Endocervicitis 


30 

Benign ovarian tumors 


29 

Intractable bleeding 


28 

Prolapse 


27 

Lower abdominal pain 


20 

Endometriosis 


17 

Pelvic malignanc}' 


14 

Cystocele and rectocele 


7 

Ectopic pregnancj- 


0 

Dysmenorrhea 


5 

Tuberculous salpingitis 


4 

Hematoma broad ligament 


1 

Cholelithiasis 


1 

No symptoms 


1 

Table II. 

Age Incidence. 


AGE 

NO. CA.SES 


17-20 

11 


21-30 

99 


31-40 

133 


41-50 

52 


Over 51 

5 


The average age was 34 years, the youngest, 1 

7, the oldest, 01 year.s. 



are j^oung woin5n, and every effort must be made to preserve their pelvic organs. 
It has been a common experience of the autliors that if operation is delayed 
long enough in treating salpingitis it will often prove to be unnecessaiy. The 
temptation to '‘clean out” the pelvis in .such eases is often strong and must he 
guarded again.st. Proiialily the mo.st difficult deci.sion to make is what to do 
with the tubo-ovarian absce.ss at operation. The ovary is usually not identifiahlo 
as such, and lies in the inflammatoiy and scar ti.ssue at the base of the absces.s 
cavity. A satisfactory result can be obtained by resecting the absce.ss wall and 
leaving the base of the cavity open and undi.sturhed. Such cases do not require 
drainage. Once the continuity of the absce.ss is broken the reparative proees.s&s 
of the body handle the remaining inflammatory ti.s.suc udth amazing facility. The 
uterus should be freed of adhesions and suspended at the same time. The old 
excuse that if you take out the tubes you might as well take the uterus and 
ovaries too does not hold water. If the ovaries and uterus are preserved, these 
patients will continue to menstruate normally. 

Emlocervicitis . — Of the thirty ca.ses sub.iccted to panhj'sterectomy fa’ 
cervicitis, two had an associated dysfunctional bleeding. The remaining twenty- 
eight presented no symptoms except those referable to the leucorrheal discharge. 
In the presence of a lesion in the uteruine corpus, cervicitis may be a definite 
indication for panhysterectomy. In the absence of a lesion in the corpus, it is 
difficult for the authors to reconcile them.selves to the idea that hysterectomy 
plays any part in the management of cendcitis. Cauterization, conization, and, 
If n'pcessaiw amputation are readily available and simple measures. Even if 
feels that inetaplasia, epidermization, or the so-called “Bowen’s Disease” nujj 
be a forerunner of malignancy the simpler measure.s will ;just as adcqiiatcij 
manage the lesion. In rare imstances a questionable le.sion is found ivhich cannm 
be confirmed or denied by biop.sy. 


In such cases the authors prefer carefiu 


INDICATIONS FOR REMOVAL OF A NORMAL UTERUS 


Roland E. Bieren, M.D., and J. Mason Hundley, Jr., M.D., Baltimore, Md. 
(From the Department of Gynecology, University of Maryland, School of Medicine) 

I N THE ten-year period prior to August 1, 1946, there were 1,701 hysterectomy 
specimens received bj'’ the pathologic department of this institution. Of 
these, 300 were reported as normal. Tliis report is the result of a critical review 
of these 300 cases, and represents an effort on our part to arrive at definite con- 
clusions concerning removal of a normal uterus. 

Comment 

1. Conditions which may be considered definite indication for removal of a 
normal uterus are : 

Malignancy. — The fourteen eases with pelvic malignancy are further broken 
down into eleven with carcinoma of the ceiwix and three with carcinoma of the 
ovary. The diagnosis of cervical malignancy had been made by biopsy. After 
a course of radiation therapy the utems was removed and reported as normal. 
Radical surgery in the properly selected patient, in combination with radiation 
therapy, is definitely indicated in pelvic malignancy. 

Tuierculous Salpingitis. — Previously undiagnosed tuberculous infection was 
found in four cases at operation, and the uterus was removed vdth the tubes as 
a matter of routine. That there was not an associated acid-fast endometritis 
found in these four cases is merely of academic interest. Certainly there was no 
way of proving it at operation. 

Prolapse. — ^^^aginal hysterectomy for correction of prolapse in older women 
is an entirely acceptable procedure. In younger Avomen there is no indication 
for. it, and the Manchester-Fothergill operation or a uterus suspension should 
be performed instead. There Avere tAvo patients in this group of tAventy-seven 
cases upon Avhom hysterectomy should not have been performed. Their ages 
AA^ere 22 and 24 years respectively, and neither had any complaints referable 
to the uterus other than those produced by the prolapse. 

Intractable Bleeding in Older Women. — Of the 28 cases of persistent uterine 
bleeding, ten Avere in older multiparas for Avhom repeated eurettements and 
medical measures had failed to provide relief. Four cases occurred in women 
past the menopause, making a total of fourteen such cases. In this type patient 
hysterectomy may be definitely indicated. The authors prefer to employ a small 
dose of intrauterine radium to check the bleeding Avithout subjecting the patient 
to a major operation. 

2. Conditions Avhich may be considered questionable indications for removal 
of a normal utei-us are: 

' Inflammatory Disease. — The 110 cases with infiammatory disease of the 
adnexa are further broken doAAUi as follows: 

Acute salpingitis 1 

Subacute salpin^tis 21 

Olironic salpingitis 76 

Tubo-ovarian abscess 12 

Surgery in the acute stages of this disease is definitely not indicated. In the 
chronic group corrective measures are often necessary. Most of these patients 
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the upper abdominal incision, made a lower abdominal incision, and removed a 
normal uterus with normal tubes and ovaries. 

No Syniptoms. — This. patient was a 40-year-old woman who reported to a 
birth control clinic to be fitted with a diaphragm. She had no complaints and 
her menstural history had always been normal. There was no excess bleeding 
or discharge. At the clinic she was told by the examining doctor tliere was a 
possibility she might have a tumor of the womb and she was referred to a 
gjmecologist. The latter advised the patient that an operation would be nece.s- 
saiy. At operation a normal uterus was found and removed. 

Conclusions 

1. Pelvic malignancy, tuberculous salpingitis, prolapse, and intractable 
bleeding in older Avomen may be definite indications for removal of a normal 
uterus. 

2. Inflammatory disease, endometriosis, benign ovarian tumors, d,ysfunc- 
tional bleeding in younger Avomen, and endocervicitis are at best questionable 
indications for remoAml of a normal uterus. 

3. Ectopic pregnancj’-, eystoeele and reetoccle per se, psychoneurosis, and 
dysmenorrhea are not indications for removal of a normal uterus. 

4. In this series of 300 operations there Avas no indication for hysterectomy 
in 43 eases, or 14 per cent, and questionable indication in 197 ease.s, or 65.6 
per cent. 

5. The authors conclude that even in a Avell-supervised teaching hospital 
hysterectomies are sometimes performed Avith little or no justification for the 
operation. 
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observation of the lesion, multiple biopsies, and, if necessary, amputation of the 
cervix with study by serial section before instituting more radical measures. 

Benign Ovarian Tumorf;. — These thirty eases are further broken do-wn as 
follows : 


Simple serous cyst (Exceeding 5 cm.) .12 

Dermoid and teratoma 10 

Large benign cystomas 7 

Fibroma 1 


With a large tumor com])lelely disl.orting the ])clvic structures in an older 
woman, hysterectomy may be indicated to facilitate the operation. In younger 
women every effort must be made to preserve the other ovarj’- and the uterus. On 
occasions, the preservation of a .small .strip of ovarian tissue on one side only 
along with the uterus will prevent an artificial menopause. Special attention 
must be directed to the small follicle e.ysts and hematomas which result from 
normal cyclic activity of the ovary. These structures are not abnormalities, yet 
they are frequently mistaken for pathologic lesions by surgeons and removed. 
To add the insult of removing a normal uterus to such a procedure should con- 
stitute malpractice. 

Endometriosis. — In this condition it is the opinion of the authors that re- 
moval of a normal uterus or ovaries is not indicated. These patients often do 
surprisingly well with simple removal of the endometriomata or their partial 
excision. If necessary, x-ray castration will check the progression of the lesion 
promptly. 

Intractable Bleeding in Young Women. — In these cases hysterectomy repre- 
sents surrender on the part of the physician to the demands of the patient and 
her relatives to “do something” to stop the bleeding. This type of case can be 
most trying to the g.ynecologist ’s patience and judgment. In this group falls the 
youngest patient in this study, a girl 17 years of age. 

Hematoma of the Broad Ligament. — This one patient developed a pelvic 
mass the size of a vollejdjall subsequent to a curettement. After two months of 
observation it showed no evidence of subsiding and laparotomy was perfonned. 
At operation the pelvic structures were found to be so distorted that hysterec- 
tomy was considered advisable. 

3. Conditions which are not indication for removal of a normal uterus are : 

Lower Abdominal Pain and Dysmenorrhea. — These twenty-five cases are an 
excellent illustration of what may happen to psychoneurotic women if they 
pester their doctor long enough. Most psychoneurotics with abdominal com- 
plaints manage to get themselves operated upon at least once, but the surgeon 
who removes more than an appendix in such cases is overzealous, to say the least. 

Cystocele and Rectocele. — The seven cases with this complaint alone had no 
appreciable degree of descensus and no sj-roptoms referable to the uterus. All 
had a repair of the cystocele and rectocele from below, combined \nth an ab- 
dominal supravaginal hysterectomy. In none Avas there clear indication for 
laparotomy, let alone hysterectomy. 

Ectopic Pregnancy. — Of these six cases, four were ruptured tubal, one a 
tubal abortion, and one ruptured ovarian. To add the shock of hysterectomy to 
a patient already or potentially in shock cannot be considered anything but 
sheer foolhardiness. 

Golelithiasis. — This one case Avas of a 42-year-old Avoman Avhose only com- 
plaint was upper abdominal pain produced by gall stones. After cholecystectomy 
the surgeon thought he detected an enlarged ovary by palpation. He closed 
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Early rising in this scries of cases should be defined as controlled ambula- 
tion. The patients are encouraged to walk to the bathroom instead of using 
bed pans, and to remain out of bed for short intervals only. No changes in 
technique were instituted in any of these patients. Bpisiotomy repairs were 
all routinely performed with No. 0000 chromic catgut as described by Waters.^ 
Cesarean operations were all performed through low transverse abdominal 
incisions, except where a previous midline incision existed; the fascia was 
sewed with double No. 0 chromic catgut suture. 

All patients requiring catheterization Avere catheterized at least one time 
for residual urine after voiding had begun, and if this amount Avas above 50 
c.e., catheterization Avas repeated after each voiding until the amount of 
residual urine Avas less than 50 e.c. Patients Avho voided apparently normal 
amounts of urine Avuthout difficulty and at normal intervals Avere not catheter- 
ized at all. The estimations as to the amount of lochia or postpartum bleeding 
Avere made from our observation at our daily rounds at the hospital, in ad- 
dition to the reports of the obstetric nurses in attendaiiee. 

Analysis of Statistics 

'J'his study is not intended to represent a comparative analysis of the three 
groups of puerperal Avomen according to their time of insing. As may be seen 
in Table I, a much higher ])ercentagc of cesarean sections fall into the inter- 
mediate and the late risers than do in our early risers. This is because any of 
Ihe patients avIio Avere more seriously ill or had more bleeding Avere not nl- 


TaBLK 1. SrATlSTJCS 


Total number of cases in series 



601 



Total cesarean .sections 



58 

9.6% 

Earlv risers 



490 

81.6% 

A'^aginal deliveries 

451 

92.0% 



Cesarean sections 

39 

8.0% 



Intermediate risers 



93 

].5.*i% 

A'aginal deliveries 

77 

82.8% 



Cesarean sections 

10 

1 7.2% 



bate risers 



18 

3.0% 

A'aginal delii'ories 

1.0 

83.4% 



Cesarean sections 

• f 

10.0% 


— 


'J'Anr.K 11. Bbaddsi: Function' 


Nuinl)er of patients requiring catJietcrization after getting up 
Number of patients not requiring witlieterizalion after getting 


ui> 


3.1 

570 


1 EAIU-V 1 

INTEnVEDIATE j 

1 BATE 

. 

1 NUMBEF. 1 

PEK CENT 1 

1 NU.MBEK 1 

PEP. CENT 

1 NU.MBEI: j TEFiCEii, 

490 


93 


18 

44.4% 

167 

.34.1% 

32 

34.4% 

8 

323 

65.9%> 

61 

65.6% 

10 

55.0% 

435 


06 


12 


.88 


.71 


.00 


453 

92.4% 

87 

93.6% 

10 

88.8% 

37 

7.6% 

0 

0.4% 

2 

11.1% 

n 

2.2% 

3 

3.2% 

0 

0 

15 

3.0% 

7 

7.5% 

5 _ 



Number stmiied 
Number of patients requiring 
catheterization 

Number of patients not requir- 
ing catheterization 
Total number of catheteriza- 
tions 

Average number of catheteriza- 
tions per patient 
Voiding complete on first po.st- 
partum day 

Voiding not complete on first 
postpartum day 
Clinical urinary infections 
Gros.'-' morbidity 



FURTHER STUDIES IN EARLY PUERPERAL RISING 

Gordon Rosenblum, M.D., and Eugene Melinicoff, M.D., Los Angeles, Calif. 

(From the Cedars of Lebanon Hospital) 

T N NOVEMBER, 1945, we reported a series of 582 obstetric patients compris- 
A ing a study in early puerperal rising,^ pointing out that this practice goes 
back to ancient times and is not particularly an outgrowth of the recent short- 
age of hospital beds. The analyses of our data from that study yielded the 
following conclusions : 

1. Delivered women can safely get up early in the puerperium with no 
harmful results occurring.' 

. 2. Bowel function is improved as a result of early puerperal rising. 

3. Early puerperal rising reduces the amount of nursing care required. 

4. The majority of patients subjected to early puerperal rising reported 
favorably on the method. 

5. The patients getting up on the third or fourth postpartum day showed 
no advantages over those patients getting up on the first or second postpartum 
day. 

6. It was our opinion that early puerperal rising resulted in a more rapid 
and comfortable convalescence, with less asthenia and less postpartum and 
postoperative depression. 

At the time of the above report it Avas our hope that further study would 
result. Since that publication appeared, there has been generally a greatly 
rencAved interest in the subject of early surgical and early puerperal rising. 
There have been many editorials and symposia on the “use and abuse of bed 
rest” as Avell as articles in popular magazines Avhieh haA’-e resulted in a strong 
public interest in early rising. We have now found that our patients exhibit 
a far greater knoAAdedge concerning the subject, and Ave haA'^e also noted a 
definite change in their attitude toward the practice of early rising, whereas 
previously there Avas skepticism, there is noAv eager expectancy. Doctors prac- 
ticing at the Cedars of Lebanon Hospital who do not alloAv their patients out 
of bed early haA’^e reported opposition from both their surgical and obstetric 
patients Avho belieA'’e early rising beneficial. All of this leads to the belief that 
early puerperal rising is gaining in favor Avith both the medical profession and 
the laity. 

Method of Study 

As in our previous study our cases were divided as f oIIoavs : 

1. Early risers: Ambulatory on the first or second postpartum day.* 

2. Intermediate risers : Ambulatory on the third or fourth postpartum day. 
3^ Late risers : Ambulatory later than the fourth postpartum day. 

*At Cedars of Lebanon Hospital, the first postpartum day is defined as "the day following- 
delivery.” ' : 
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definitely improved with many more patients not requiring enemas. Since 
there were no cases of thromboses or embolism in our total observed series 
which now comprise 1,183 patients, we are again unable to confirm the reports 
of other authors that early puerioeral and early surgical rising safeguards 
against these serious accidents. It is notable that we have not had a single 
case of episiotomy or wound breakdown in our present series of 601, and only 
one instance of skin separation in our previous series of 582 patients. Our 
observations do not lead us to believe there is any greater amount of post- 
partum bleeding, a point mentioned by Hanley.^ 

The postpartum studies reveal that of 721’ early risers in our combined 
series 160 patients, or 22.2 per cent, had a midposition or retroversion of the 
uterus, while of 244 late risers in our combined series 59, or 24.2 per cent, 
presented this same finding, not too dissimilar percentages. It appears, there- 
fore, that the belief that early puerperal rising may cause more retroversions 
of the uterus is unfounded. IVe have seen no cases of uterine prolapsus in 
any of our early risers, and we agree entirely with the belief of Guerriero^ that 
]U‘olapsus is due to trauma at delivery. 

Conclusions 

We have presented a series of 601 delivered women, of which 490, or 81 
per cent, were made ambulatory on the first or second postpartum day. To- 
gether with our previous series of 582 cases, this comprises 1,183 patients 
studied, of which 737 patients comprise the group of early risers. We believe 
that our earlier conclusions as enumerated at the beginning of this paper are 
further substantiated. We believe that the practice of early puerperal rising 
is gaining favor with the medical profession and with tlie laity. We intend to 
continue this practice and believe that time will prove its correctness. 
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Table III. Miscellaneous Observations 



early I 

INTERMEDIATE 

LATE 


NUMBER 1 PER CENT : 

NUMBER 1 PER CENT 

NUMBER 1 PER CENT 


Lodiia 


normal 

485 

99% 

92 

99% 

16 

89% 

excessive 

5 

1% 

1 

1% 

2 

11% 

Perineal healing 







good 

451 

100% 

77 

100% 

15 

100% 

fair 

0 


0 


0 


poor 

0 


0 


6 


Abdominal wound healing 







good 

39 

100% 

16 

100% 

3 

100% 

fair 

0 


0 


0 


poor 

0 


0 


0 


Involution of uterus 







good 

483 

98.6% 

92 

99% 

17 

94.4% 

fair 

4 

.8% 

0 


0 


poor 

3 

.6% 

1 

1% 

1 

5.6% 

Bowel function 







moved spontaneously 

88 

18% 

10 

10.7% 

1 

5.6% 

enema required 

402 

82% 

83 

89.3% 

17 

94.4% 

Thrombosis 

0 


0 


0 


Embolism 

0 


0 


0 


All other complications 







wound drainage 

0 

.0 

1 

1% 

0 

.0 

psychosis . 

1 

.2% 

0 

.0 

0 

.0 

respiratory infection 

1 

.2% 

0 

.0 

2 

11.% 

toxemia 

.• 2 

.4% 

2 

2% 

0 

.0 

mastitis 

1 

.2% 

1 

.0 

0 

.0 

third degree laceration 

0 

.0 

1 

1% 

0 

.0 

cystitis 

11 

2.2% 

3 

3% 

0 

.0 


Table IV. Postpartum Studies 



EARLY 

1 INTERMEDIATE 

1 LATE 

NUMBER 1 PER CENT 

1 NUMBER 1 

PERCENT 1 

NUMBER 1 

PER CENT 

Number of patients studied 


477 

100% 

88 

100% 

18 

100% 

Excessive bleeding during first 

2 

.4% 

0 

0 

1 

5.5% 

month post partum 








Perineal healing 








good 


477 

100% 

88 

100% 

18 

100% 

poor 


0 

0 

0 

0 

0 

0 

Position of uterus 








anterior 


387 

81% 

70 

79.5% 

14 

77% 

mid 


31 

6.5% 

6 

6.8% 

2 

11% 

retroverted 


59 

12.3% 

12 

13.6% 

2 

11% 


Table 

V. Cesarean 

Sections 




Number in series 

39 



16 


3 

10.6% 

Morbidity 

3 


7.7% 

4 

25% 

2 

11.0% 

pyelitis 

1 


2.5% 

1 

6% 

0 

0 

parametritis 

2 


5.1% 

3 

18% 

1 

5.5% 

peritonitis 

0 


0 

0 

0 

1 

5.5% 


lowed up as early as the more normal ones. For this reason also the higher 
morbidity figures in the intermediate and late groups are not significant. 
However, we feel that it does demonstrate that 490 out of 601 delivered women, 
or 81 per cent, could he made ambulatory on the first or second postpartum 
day with obvious benefit. 

As in our previous study, we do not feel that the statistics demonstrate 
any obvious advantage as concerns bladder function. Bowel function seems 
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palpable, but increased in size to 10 by 12 cm., and was now palpable in the 
left lower quadrant, 6 centimeters above the symphysis. The mass was some- 
what tender. 

On June 22 examination under anesthesia confirmed the above findings. 
The uterus was anterior, consistent with a negative parous, nonpregimni 
uterus. A smooth, regular, fairly soft, rounded, movable mass approximately 
8 cm. in diameter was felt deep in the left vault, which seemnd compressible 
as though it were cystic. The right vault was negative. At a curettage, the 
uterine cavity was three inches deep, .smooth and sjTnmetrical, and yielded a 
moderate amount of grossly negative endometrium. A laparotomy performed 
with a preoperative diagnosis of ovarian tumor revealed no blood in the peri- 
toneal cavity. There was, however, one filmy omental adhesion to the left 
anterolateral pai’ietal peritoneum at which point there was some soft gray- 
brown material comsi.stent Avith old blood undergoing organization. A biop.sy 
of this area was taken. The left ovary Avas enlarged to approximately 7 cm. in 
diameter, consisting of dark broAvn hemorrhagic tissue and old blood clot. It 
Avas loosely adherent to the posterior parietes of the pehds. Little or no nor- 
mal ovarian tissue A\ms left. The right OAmry AA'as normal except for a rather 
large (approximately 2 cm.) corpus luteum, Avhieh Avas biopsied. Both tubes 
AS’^ere negatiA’^e except that the left tube AA’^as loosely adherent to the OAmrian 
inass by fibrin and organizing inflammatory exudate. The uterus was con- 
sistent Avith a negative parous nonpregnant uterus. 

A left oophorectomy AA^as performed and a grossly negatiA^e appendix re- 
moA^ed. The patient had an uneA’^entful postoperative course and AAms dis- 
charged on the ninth day. At her six AA'eeks’ postoperatiA’^e Ausit .she had been 
entirely Avell, haAfing had an apparently normal catamenia from July 30 to 
August 4. Pehdc examination Aims negatiA-^e. 

Pathologic Examination. — Gross: The material consisted of the left ovary, 
biopsy from right oA'ary, endometrial curettings, biopsy from left antenor 
peritoneal AA'all, and appendix. 

The left ovary (Pig. 1) measured 6 bj”^ 5 centimeters. The upper portion 
Avas dark reddish-broAim in color. There Avere several small dark-colored areas 
over the rest of the OAmry Avhich appeared to be cysts containing old blood. 
The largest AA^as 1^2 centimeters in diameter. There AA-^as a denuded area one 
centimeter AAude and tAVo centimeters long across the upper lateral surface of 
the oA'ary, one centimeter from the hilum, AA^here the OAmry AA'as separated from 
the left tube. The underlying ovarian stroma was very friable and infiltrated 
AA'ith old and recent hemorrhage. Upon cutting doAAui through this area a thin 
AA'hite membrane AA'as exposed behind AA'^hich thin bloody fluid could be seen. 
Upon opening it, it AA'as found to contain an embryo AA'hose croAvn I’ump length 
AA'as 16 millimeters. It AA-as attached to the AA'all of the caA'ity by a fu.siiorm 
cord 4 millimeters in diameter. The fetus slioAV'ed broAvmish discoloration and 
slight maceration of the skin. The lining membrane of the caA’ity, AA'hich Avas 
2 y 2 centimeters in diameter, bulged in on all sides due to the large amount ot 
hemorrhage betAveen it and the surrounding ovarian tissue. Section through 
the largest of the dark colored raised areas on the surface of the oA'ary shoAA'Cf 
it to be a cystic structure filled Avith organizing blood. 

The biopsy from the right oA'ary had the characteristic thick yelloAV con- 
A'oluted AA’all and hemorrhagic center of a mature corpus luteum. , 

The biopsy from the left anterior peritoneal Avail measured 2 by 3 ov 
millimeters, and AA'as composed of fat and old blood clot. 

The endometrial curettings measured 5 by 4 by 7 millimeters, ^ , 

J/jcroscop/c.— Sections from the wall of tlie left ovaiy extending 
cavitv of the ovisac showed it to be lined Avith a layer of somewhat fiattenea ct ^ 
itii 'deep-staining nuclei and cytoplasm eharaeten.stic of the amnion. 


AV 



PEIMARY OVARIAN PREGNANCY 


N. Paul Isbell, M.D., and W. Benjamin Bacon, ]\LD., Brookline, ]\Iass. 

(From the Department of Pathology, Harvard Medical School, 
and The Free Hospital for Women) 

P RIMARY ovarian pregnancy occurs approximately once in 25,000 preg- 
nancies.^ The total number of eases reported has been estimated from 
forty-four to two hundred.®’ ® The incidence of its occurrence in ectopic preg- 
nancy is again variously reported from 0.7 to 1.07 per cent.^'* If all hemor- 
rhagic lesions of the ovary, such as ruptured follicles, corpora lutea cysts, 
“chocolate cysts,” and hematomas were given routine histologic examination, 
■the number of ovarian pregnancies recognized would be greatly increased.®’ " 
One hundred ten eases of ectopic pregnancy have occurred at the Free Hos- 
pital for Women, Brookline, Mass.; of this number the following is the only 
ease thought to be primary in the ovary. Our incidence of this condition is 
therefore 0.9 per cent. 

Mrs. N. M. C., a 24-year-old white housewife, married three years, was 
perfectly well until March 16, 1946, which was two months before her first 
visit to the Out-Patient Department and three and one-fourth months before 
operation; when, after carrying a baby carriage up two flights of stairs, she 
suddenly felt weak, faint, and dizzy. Shortly afterward she had sudden sharp, 
severe lower abdominal pain. Palpation of the abdomen by her family doctor, 
who arrived within the hour, was not painful. Her pain subsided soon and 
the next day she felt well except for tiredness and a “pulling” sensation 
in the lower abdomen when she sat erect. That night, she noticed that her 
navel protruded and was “black and blue,” changing to yellow and then 
resuming its normal color in the course of a week. On the third day she re- 
sumed her household duties. She had noted no irregularity or change in char- 
acter in her menses, her last menstrual period having occurred at its expected 
time, beginning approximately two weeks before the above episode. 

During the next three months, she remained asymptomatic except that on 
intercourse she occasionally noticed deep pelvic pain never experienced pre- 
viously. There was also some irregular bleeding consisting of six episodes, the 
first four at approximately two-week inteiwals, the last two at three-week 
intervals ; each flow resembling her usual catamenia in duration, amount, and 
character. These were accompanied by a sense of “fulness” in the pelvis, 
relieved by the onset of bleeding. 

Past medical history was negative except for occasional attacks of “bron- 
chial asthma” surgical history was negative. The patient had had one child, 
a full-term, normal delivery, eighteen months prior to entry; there had been 
no miscarriages. 

At her first visit to the Out-Patient Department on May 14, the abdomen 
was soft, without tenderness or masses; the uterus anterior, small, firm, and 
movable without pain. The cervix showed a mild eircumoral erosion one 
centimeter in diameter. Deep in the left vault there was felt a tender mass 
measuring 4 by 5 cm., which was thought to be consistent wth a simple cyst. 
The cervix was biopsied, and she was given an appointment to return in one 
week. Three weeks later, on June 4, the mass in the left vault was still 
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thelium, part of which showed beginning degeneration. It was surrounded 
with a loose, fibroblastic stroma containing large pale nuclei, eapillaries, and 
hemosiderin. 

The section, from the right ovary showed the cortex to contain many pri- 
mordial follicles and part of a large corpus luteum (Fig. 3). The central core 
of the latter consisted of extravasated blood, numerous fibroblasts and some 
capillaries containing blood. The lutein cells next to the core showed many 
vacuoles in their cytoplasm. Many of the cells had deep-staining, finely vacuo- 
lated cytoplasm with pyknotic nuclei. The capillaries were straight, and most 



Fif?. 2. — Section from inner wall of cavity v.'ithin the ovary showlntr inva.sIon of ovarian Btroma 

by chorionic villi and syncytial erlant cells. 


were collapsed and ein])ty. Tlicre wa.s no extriivasatod blood. There was <'ni 
abundant supply of blood-filled capillaries in the columns of the theca 
together with a considerable amount of free, pink, granular secretion. Tjie 
theca interna cells were large and granular, witli large vc.sienlai- nuclei contain- 
ing prominent nucleoli and occasional mito.ses. The corpus luteum was aclBc 
and approximately nine days old,''* which was eon.sistcnt with the endometnnm- 
The endometrial eurctlings d'ig. 4) showed the surface to be undulatin|r 
and covered with a layer of tall thick cohunnai- cells. The stroma cells imme- 
diately beneath the surface and around the spiral arteiioles were 
vesicular and were acquiring more cytoplasm. .A few mitoses were seen. 
rest of the stroma was loose and moderately edematous. The glands were toni - 
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stroma of tlie amnion was replaced by a wide zone of disintegrating red blood 
cells scattered among wbicb were a few degenerated cell nnclei and the hyalin- 
ized borders of “ghost” villi. Beyond this area there Avere numerous chorionic 
villi undergoing various stages of necrosis (Fig. 2). Some were almost en- 
tirely hyalinized with a loss of cellular structure, others had undergone fibrosis. 
A few Avere seen in' AA^hich the trophoblast shoAved only early necrosis and the 
stroma of the villi contained fetal blood A'-essels filled Avith blood. The Hof- 
bauer cells Avere present in relatiA^ely large numbers. 



Pi^. 1. — The ovary opened to show the embryo and ovisac within tlie center of the ovary. 
(Suture material shown was used in closing- areas sectioned while trying to locate the corpus 
luteum of pregnancy.) 

Syncytial giant cells shoAving vacuolization and granular degeneration of 
both the cytoplasm and nuclei had invaded the OA’'arian stroma. The latter 
was heavily infiltrated Avith red blood cells, round cells, plasma cells, and large 
macrophages laden Avith hemosiderin. There Avere areas containing large pale 
polygonal cells shoAving decidual reaction, most of Avhich Avere shoAving signs 
of degeneration. Numerous primordial follicles lined Avith flattened spindle 
shape epithelial cells surroundiug Avell preserved ova AA^ere seen in the cortex. 
In early follicles, lined Avith a more fully developed layer of granulosa cells, 
the ova had disintegrated. The theca cells of the large atretic follicles had 
large vesicular nuclei and more abundant cytoplasm simulating a lutein reac- 
tion. An old follicular cyst Avas present Avhose cavity AAms filled AAdth degener- 
ated red blood cells and fibroblasts. On the surface of the ovary Avas a vascu- 
larized adhesion AA'^hich contained an inclusion cyst lined Avith germinal epi- 
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developed in its own follicle or at some other site within the ovary. The 
corpus luteum of pregnancy had degenerated so much it could not be located 
by multiple sections of ovary containing the fetus. The biopsy of the only 
grossly recognizable corpus luteum in the opposite ovary corresponded in age 
to the current twenty-four day secretory endometrium. 

The length of the fetus was consistent with an age of seven weeks accord- 
ing to the tables of Streeter.® The A'^aginal bleeding episodes of the next two 
months can best be explained on a basis of “teetering” estrogen-progesterone 



Fig-. 4 . — A section of the endometrial curettings sho-sving the beginning predecidual reac- 
tion around the spiral arterioles and the dilated secretory glands -with moderate serration oi 
the lining epithelium and secretion -ndthin the lumin.a. 


hormone levels in the presence of degenerating trophoblast® ; the latter having 
finally lost its ability to inhibit tlie development of a new follicle with subse- 
quent ovulation and the development of a twenty-four day secretory endo- 
meti’ium. It is emdent from a review of the reported eases^'^° that endo- 
metrial curettings reveal a wdde variation in both proliferative and seerelorj' 
types, wdth a decidual reaction present only occasionally. This tends to sup- 
port Kline V® statement that the decidual reaction is not constant and that 
vaginal bleeding depends on changes other than the easting off of tderme 
decidua. It has long been knowm that the uterine curettings are of doubtiui 
value in the diagnosis of extrauterine pregnancy. The etiology of this case, 
whether due to fertilization of the ovum within its follicle, or subsequent m - 
plantation in the same or the other ovary, cannot be slated. 
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Oils aucl slioived slight serration when cut longitudinally. Their epithelium was 
low columnar with basal ovoid nuclei and no mitoses. The lumina contained 
small amounts of secretion. The endometrium was seeretory type in the twenty- 
fourth day of the cycle using the critereia set forth by Hertig^“ for diagnosing 
endometrial biopsies. 

The section from the anterior peritoneal wall consisted of a mass of hemo- 
siderin and fibrin in which there were numerous small capillaries, plasma cells, 
round cells, and fibroblasts. 



Kit;. 3. — Section of active coritus lutenm showing the straiglit capillaries among' the lutein cells 
and the blood-flllod capillaries and free secretion among the cells of the theca interna. 


Discussion 

The eventual fate of this conception, had it not been removed, is a matter 
of conjecture. All active growth processes and bleeding had ceased. Organi- 
zation and resorption were under way, and eventual mumifieation and litho- 
pedion formation might have occurred, as in the case reported by Norton and 
Alter.^^ 

In many eases, there is often a measure of doubt whether or not the ovary 
is the primary or secondary site of implantation. However, since both Fal- 
lopian tubes were intact and grossly normal, this case is thought to be a pri- 
mary ovai'ian pregnancy. Tt cannot be determined whether or not the ovum 



COEXISTENT CARCINOMA AND SARCOMA OF THE UTERUS- 


James P. Hennessy, M.D., P.A.C.S., New York, N. Y, 

(From the Department of Obstetrics and gynecology, St. Vincent’s Hospital) 


A TYPE of case Avhieli is considered i-ai-e is that of coexistent carcinoma 
and sarcoma of the uterus. According- to Newell, only twenty similar 
cases had been reported prior to 1928 — not so long ago. Oscar Prankl reported 
eight cases Avhich were observed and studied in great detail over a period of 
fifteen years. He stated that it was possible for both carcinoma and sarcoma 
to exist in the same uterus, either eloselj’^ approximated or distinctly apart. 
He studied the pathology of these tumors very carefully, recognized the fact 
that an accurate diagnosis was sometimes extremely difficult, and urged that 
a definite terminology be used in describing them. He suggested that the 
term sarcoma plus carcinoma be applied to separate tumors, carcinosarcoma 
to mixed tumors in which sarcoma and carcinoma are intimately mixed, and 
carcinoma sarcomatodes to a carcinoma which has characteristics of growth 
of sarcoma. 


Virchow applied to all three groups the name carcinoma sarcomatodes, 
since he considered them to be true mixed tumors in which both epithelium 
and connective tissue were represented in the neoplastic growth. Herxheimer, 
in discussing the pathology of sarcoma and carcinoma in the same uterus, 
.suggested three po.ssibilities : (a) that cai’cinoma and sarcoma may develop 
.simultaneously as the result of the same cause acting in different tissues ; 

(b) that the atypical proliferation of epithelium on the base of a pre-exhsting 
sarcoma may lead to the development of a carcinoma within a sarcoma; and 

(c) that the stroma of a carcinoma may undergo a sarcomatous change. 
Ewing, in a consideration of the same subject, listed the following possibn* 
ities; (a) the simultaneous occui-rence of two separate tumors which may 
invade one another; (b) the development of carcinoma at the point where a 
.submucous or mural sarcoma meets the epithelial layer; and (e) carcinomatous 
changes in the glands of a sarcomatous or inflammatory polyp. 

Most of the cases reported in the literature were either adenoearcinoma.s 
of the body and eervix or sarcomas arising from either the endometrium or 
myometrium, but not sarcomas arising in a myoma. It is obvious that an 
accurate diagnosis is difficult when the Hvo neoplasms originate in the intenor 
of the uterine cavity and encroach upon each othei’ in such a way that Inc 
cells often lose their characteri .sties. 


Carcinoma sarcomatodes of the uterus is the term used to de.signatc a 
single neoplasm having the morphologic features of both eareinoma and sar- 
coma. Only seven cases of this type are reported in the literature. Carcinoma 
sarcomatodes has no charaetei-istic clinical features. It is said to occur mostlj 
in nulliparous patients after the menopause. Bleeding is a constant symptom 
and appears to be more per.sistent and profuse than in cases of carcinoma oi 


the fundus of the uterus. 

Goldstine reported a case of sarcoma and adenocarcinoma of the boci} 
of the uterus and adenocarcinoma of the cervix. The two large masses pro- 
truding from the fundus wore covered by a markedly thickened endometriun. 

before the Section of Obstetric and Gynccolopj-. New York Academy of Medlcln'- 
at Its me’etlnp Januar>- 2-S. 1017. 
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There is no evidence that sterility which is cited by Knzma and Lillie^^ 
as a factor, played any part in this case. Endometriosis was not present, 
which is in contrast to some cases reported by others.^^"^^ In view of the 
almost universal occurrence of endometrial stroma beneath the surface of the 
ovary which is transformed into pseudodecidua by the stimulus of pregnancy, 
it is possible that a fertilized ovum which was mechanically delayed in passing 
to the uterus might cause by its continued proximity to cells originating in the 
Mullerian system, a sufficient pseudodecidual reaction to encourage implanta- 
tion and development. Decidua itself is not necessary for implantation or the 
continuation of a pregnancy. 

The authors wish to aclmowledge with grateful appreciation the many suggestions and 
aid given by Dr. A. T. Hertig in the preparation of this report. 
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history of leucorrhea and spotting for the past three years. For the last three 
months she had been passing clots. She has lost 20 pounds during the past six 
months. She had no pain, but complained of a feeling of exhaustion. 

Her past history was essentially negative. She had had two full-term chil- 
dren, delivered normally, and one spontaneous miscarriage at eight weehs. Meno- 



Fig. 1. — Gross specimen showing (A) sarcoma, {B) adenocarcinoma. 

pause occurred at the age of 51 years. She had always been in good healili until 
the appearance of the first of the above noted symptoms three years ago. 

Physical examination showed a well-developed woman, weighing 116^2 
pounds. Her temperature, pulse, and respiration were normal, as were her 
heart and lungs. Her blood pressure was lGO/92; hemoglobin, 78 per cent. 
Vaginal examination revealed a good parous pelvic fioor. The cervix wa.s 
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Microscopically, these tumor masses Avere large, round, and spindle-cell sar- 
comas Avith numerous giant cells. The endometrial covering was typical adeno- 
carcinoma. The myometrium Avas free from sarcoma ; and tho adenocarcinoma 
of the cerAUx Avas a separate groAvth, independent from the carcinoma of the 
body of the uterus. 

Saphir and Vass, in their reAUCAA' of the reported eases of carcinosarcoma, 
were not eoiiAdnced that all of them Avere actually carcinoma and sarcoma. 
Of the 153 cases Avhieh they rcAueAved, only three or four qualified as multiple 
neoplastic processes. Of 36 groAvths occurring in the uterus, they did not 
belieA’e any to he true coexisting carcinoma and sarcoma. The most common 
sources of error in interpretation lay in the resemblance to a sarcoma caused 
by a marked stromal reaction to the invasion of carcinoma, the exti’eme vari- 
ability of epithelial cells, especially AAdien transitional oi‘ spindle forms Avere 
present, and the part played b}' chronic inflammation in the production of 
pleomorphic cells resembling sarcoma. Therefore, tliese authors questioned the 
coexistence of carcinoma and sarcoma in the great majority of the reported 
cases. 

Hoffman, in his studies, reported a ease of myosarcoma and papillary car- 
cinoma of the uterus and belieA’-ed them to be tAvo separate entities, that is, 
multiple primary malignant tumors, each having its OAvn histologic character- 
istics. Since the predominant characteristic of this carcinoma Avas its papil- 
lary arrangement Avithout any surrounding fibrosis, there Avas little reason to 
interpret the sejDarate sarcoma as an extreme fibroblastic reaction to the car- 
cinoma. LikeAvise, there Avas no inflammatory change Avhich might sei’ve as 
a cause of extreme fibroblastic reaction. 

Barnes reported tAvo cases in AAdiieh tAvo independent primary groAvths 
were demonstrated. In neither ease Avas there definite eAudence that the sar- 
coma had arisen on the basis of malignant fibroid degeneration. On the con- 
trary, there Avas a distinct topographic separation of the tAvo tumors in the 
lAterus. 

In a case of sarcoearcinoma of the uterus, reported by Jaffe, the author 
believed that the carcinoma caused the sarcomatous degeneration of the stroma. 
He did not think it a common stroma Avhich reacted against the irritation by 
the carcinoma ; the tendency for its excessiAm groAvth Avas already present, and 
the carcinoma merely enhanced this state. In the portio of the uterus there 
Avas the disposition to malignant iieAv formation in both the epithelium and the 
mesenchyme. The first to become manifest Avas the carcinoma, Avhich in turn 
caused the appearance of the sarcoma. 

A case of carcinoma and sarcoma in the same uterus Avas described by 
Watson. Since both ovaries Avere inAmWed, a complete hysterectomy Avith re- 
moval of the adnexa was performed. Examination shoAA'-ed a typical adeno- 
carcinoma of the endometrium and beneath it, but completely separated from 
it, an area of abnormal tissue that Avould be classified as sarcoma because of 
its histologic charactei’istics. The OAmrian mass on the right side showed 
typical adenocarcinoma, Avhereas that on the left side displayed characteristics 
of sarcoma rather than of carcinoma. Because of this unusual condition Wat- 
son stated that it Avas an open question Avhether his case should be called one 
of carcinoma and sarcoma in the same uterus or Avhether it should be classified 
as “carcinoma Avith a bizarre type of anaplasia.” 

Case Report 

A case from my own experience is that of Mrs. R. B., a Avidow, Avhite, 55 
years bid. A previous diagnostic curettage resulted in a diagnosis of adenocar- 
cinoma of the corpus. She was admitted to the hospital on Nov. 2. 1943, Avith a 
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Follow-Up . — The patient reported for a follow-up examination six months 
later, at which time she stated that .she felt well and had no complaints. She 
had gained 9^^ pounds; hemoglobin was 82 per cent. Examination showed 
the vaginal vault to be clean and well suspended. No tenderness or thickening 
was noted in the pelvis. She was seen six inonths after that; and, although 
.she had lost six pounds, she said that .she felt well and was going to bu.sine.ss 
regulai’ly. The pelvic findings Avere the same as those of the previous visit. 
She Avas seen on Nov. 2, 194.5. She still felt AA^ell and had no complaints. Her 
weight Avas 119 pounds; hemoglobin, 78 per cent. Urine examination gave 
negative results. There Avas no change in the pelvic findings. She stated .she 
remained AA'^ell until jMarch 24, 1946, Avhen .she Avms operated upon by Dr. Roherl 



Kiji. .T. — .S.'ircoma of utciTi.s. Picture .siiov/s lar/jc bizarre i^iant cell with two nuclei of uncqu''il 

size. (X'l.'iO.) 


IMoseley of Kingston, N. Y., for slrangulaled right femoral liernia. The badly 
damaged loop of small inte.stine eould iiol be flelivered through the femoral 
ring, .so a laparotomA^ Avas done. Aii adenoeareinoma. jirimaiy in the ilium 
Avas found about three inches pi’oximal to Ihe .slraninilaled loop. The tumoi 
Avas firmly adherent to the loAVor abdominal .sear, anrl thei-e AA-as exten.sive w 
voh'cment of the mesenteric and retroperitoneal trlands at the ba.se of the 
mesentery. There Avas no palpable liver melasta.s(‘.s. The bei-nia Avas repaired 
and a Avlde resection of the ilium Avas done with a .side-to-.s/de anastmaosis 
The «dands could not be removed. She received a course of i-adiation thera]»y 
(,3.000 RU) at the Memorial Ilo.spital. On •June 28, 1946, .slie Avas .symptom 
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clean and smooth. The uterus was slightly enlarged, regular in shape, mobile, 
and in fairly good position. No lesions were found in the adenxa. 

Operation . — ^When the abdomen was opened, no adhesions were found. 
The uterus was somewhat enlarged, slightly globular, and symmetrical. The 
adnexa were atrophic. A complete hysterectomy was done, including removal 
of the tubes, ovaries, and a moderate cuff of vagina. Except for a moderate 
staphylococcus infection of the abdominal wound, her postoperative course 
was uneventful. 


rf-v’ c* 





Fig. 2. — Sarcoma of uterus. Note profusion of spindle cells together with scattered giant cells. 

(Xlio.) 


Pathologic Examination . — The specimen consisted of a uterus including the 
cervical portion with both tubes and ovaries attached. The uterus was slightly 
enlarged, weighing 110 Gm. and measuring 9 cm. by 4 cm. by 5 cm. T^en 
the uterus was sectioned, an irregular gray, solid, friable tumor was revealed, 
filling and distending the endometrial cavity and replacing the entire endo- 
metrium. The tumor penetrated the myometrium in some areas. In general, 
the myometrium was thin. The tubes and ovaries appeared atrophic. 

Microscopic Examination . — The buUc of the tumor was a typical cylindrical 
cell adenocarcinoma with well-formed glands lined by tall columnar cells. 
Sections prepared from the fundal portion of the tumor (Pig. lA) showed 
it to be sarcoma. It was composed chiefly of interlacing bundles of plump 
spindle cells. Many of the cells were anaplastic; few were large, bizarre, 
giant in size. 

Diagnosis . — Adenocarcinoma and sarcoma of the uterus. 
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free, had gained weight, and there was no palpable mass in the abdomen. She 
was last seen Dec. 13, 1946, and stated that she had no complaints and had 
gone into business for herself. Her weight was 118 pounds; hemoglobin, • 60 
per cent. Pelvic findings were the same as of previous visits. 



Pig:. 4. — Carcinoma. Note cylindrical cell adenocarcinoma. (Hematoxylin-eo.sin .stain. XHO.) 


Summary 

1. The coexistence in the same uterus of two tumors, one an adenocarcinoma 
and the other a sarcoma, is rare, only about 28 cases having been reported. 

2. A review of the literature on the existence of carcinoma and sarcoma in 
the same uterus revealed considerable confusion in terminology. Many tumors 
are composed of irregular and nondifferentiated cells, which make the origin 
difficult to determine. This difficulty has led to mucli confusion in the nomen- 
clature and to the introduction of a great many unnecessary names. As new 
light is thrown on their origin, there is no doubt that many pathologic con- 
ditions now considered sarcoma will be classified as separate types of malig- 
nancy. 

3. A case of coexistent adenocarcinoma and sarcoma of the uterus is pre- 
sented in the hope that it may be of some little help in the subsequent classi- 
fication of these tumors. 
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the cervical canal about 9 o’clock, there was an area which was a rather 
flannel red and which bled when suction was exerted on it to secure a spread. 
The cervix was firm but not hard, felt somewhat irregular. The uterus was 
small, in good position, easily movable ; the f ornices were negative. Movement 
of the cervix was slightly painful as was pres.sure on the uterosacral ligaments, 
but there was no limitation of movement of the cervix. Perineum was well 
healed, no cystoeele, no rectocele. 

Spreads of the secretion from the vagina and cervical canal were made 
and these were stained by a modifleation of the Papanicolaou stain. In addi- 
tion to many leucocytes and blood, cells consistent with a diagnosis of epider- 
moid carcinoma were found. This flnding was confirmed by two other labo- 
ratories. Eepeated smears were made of cervical and vaginal secretions and 
all showed irregularly shaped cervical cells with marked heteroplasia (Fig. 1). 
On January 5, a Avedge-.sha])ed piece corresponding to the reddened portion 
of the cervical canal was removed for microscopic study. Sections from this 
material varied from practically normal with a small amount of round cell 
infiltration to definite Grade II squamous cell carcinoma of the cervix with 
invasion of the cervical mucosa, some areas exhibiting attempts at peai'l 
formation. 
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I'ifT. 1, — stained vae^in.al .«j>rcad. Note nialtenant cells In upper center. 


On Jan. 28, 194(i, the utei’u.s, lubes, and ovaries were removed with a % 
inch cuff of vagina by abdominal operation. 

Macroscopic examination revealed an ulcer 1 cm. from the external o.s 
measuring 2 cm. by 1 em. On section there was a growth in the cervix 1 cm. 
in depth, definitely confined to the cervical canal and, while it extended down 
into, it did not penetrate through the cervical ti.ssue. there being 5 mm. oi 
apparently uninvaded tissue external to it. 

Sections from the cervix revealed infiltration of an epithelial malignant 
tumor. The tumor was growing in the form of broad fiat bands and long 
firmerlike proee.sses with occasional groups of isolated cells. These cells v/en- 
quite large wth variations in .shape and 'with large, sharply defined hypm- 



CARCINOMA OP THE CERVIX PRIMARILY DIAGNOSED BY 
THE STAINED VAGINAL SPREAD- 

Robert E. Seibels, M.D., P.A.C.S., Columbia, S. C. 

F rom the gynecologist’s vicAvpoint, the early diagnosis of carcinoma of the 
reproductive organs is the principal objective of the physical examination 
of women at stated intervals, annual or semiannual. As long as the physician 
had to rely on historical, tactile, and visual sources for evidence of neoplastic 
change, he was constantly aware of the limitations inherent in diagnosis and 
prognosis, based on these procedures. With the advent of stained spreads of 
vaginal secretions, a study of their cytology opened up whole new fields. 
Through these studies he becomes familiar with endocrine changes and activi- 
ties and variations in therapeutic responses within reasonably definite limits. 
In suspected cancer eases, the value of these studies has been too frequently 
attested to need repetition. 

Advantages that these spreads present are that they may be made as fre- 
quently as the curiosity of the examiner dictates, are inexpensive to carry out, 
and present no inconvenience or danger to the patient. That these spreads 
have the weight of a biopsy is not suggested. However, when the cytologist 
finds cells of suspicious appearance he is then induced to make further studies 
and to keep the patient under careful- observation at frequent intervals. With 
recurrence of malignant appearing cells, a biopsy then is indicated. In addi- 
tion, he must follow his biopsy into the pathologic department and insist on 
sectioning of the entire block. The importance of this is emphasized below. 

Carcinoma of the cervix and fundus in the early or preinvasive stages 
presents the greatest challenge for prompt recognition and, at the same time, 
offers the greatest chance for complete cure with the least surgical risk. With 
these considerations in mind, we have for the past two years praeticed the 
study of stained cytologic spreads as just as regular a part of the examination 
of the patient as examinations of the blood, urine, and other routine laboratory 
procedures. The extraordinary value such studies may have is illustrated by 
the following case report. 

This married, white patient, aged 38 yeai’s, reported for annual physical 
checkup on Dec. 12, 1945. Her periods had been perfectly regular until 
Novemlier 5, when her menstrual fioAv began on the expected date and lasted 
as usual for four days. Following this, there was a discharge of mucus occa- 
sionally tinged with blood and associated with some backache. The bleeding 
Avas increased by housework and occurred once or twice folloAving coitus. The 
discharge had ncA'^er been sufficient to require wearing a pad. There Avere no 
associated sjrmptoms except for an increased frequency of urination for a fcAV 
days from November 29. There had been one pregnancy, eighteen years be- 
fore, Avith a rather difficult delivery, and the cervix and perineum Avere re- 
paired in 1936. 

The physical examination Avas entirely negative, AAuth a hemoglobin of 90 
per cent and a Aveight of 120 pounds (as usual). The abdomen AAms relaxed and 
no tenderness or masses AA’^ere palpable. Cervix Avas rather pale, somewhat 
irregul ar, resembling a cervix that had had a plastic repaii’. Just Avithin 

‘Presented at the annual meeting of the South Atlantic Association of Obstetricians and 
Gynecologists, Greensboro, North Carolina, February 15 to 16, 1946. 
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AVhile the history given by this patient is perfectly consistent with that 
associated with early neoplastic change, and in the light of subsequent find- 
ings, one is impressed with the story of bleeding associated with trauma, such 
a history is daily recorded in women of the fourth decade in the absence of 
malignancy. This reassuring fact, taken with the reluctance of the clinician 
to do a biopsy or a diagnostic curettage, often accounts for the average delay 
of nearly seven months between the first visit of the patient and her receiving 
definitive treatment. It has been e.stimated that delay in the presence of car- 
cinoma decreases the chance of cure by 3 to 4 per cent per week. In this 
individual cells were found which two independent observers confirmed as con- 
sistent with undoubted squamous cell carcinoma. These findings certainly 
impelled a biopsy which, without their discovery, might easily have been de- 
layed to the serious depreciation of the hope of operative cure. As in the 
case reported by Ayre, the first cuttings were entirely negative for cancer and 
exhibited only inflammatory changes. A less zealous laboratory, and without 
the cytologic findings, might have failed to make the further sections which 
revealed carcinomatous findings. 

False positive diagnoses of carcinoma from vaginal spreads will probably 
be made by the unwary and have been reported by those who may be consid- 
ered experts. An error of 2.9 per cent in “negative called positive” oecurred 
in a series of 861 cases reported by Meigs, A conservative attitude must be 
maintained when such findings are the sole basis for the diagno.sis of uterine 
carcinoma. However, Papanicolaou and others have reported sueh cases m 
which positive cells were found with no clinical supportive evidenee which, 
within six months, have been confirmed by curettage or biopsy. 

False negative reports are the peril of the uninitiated and may represent 
insufficient study by the most adept. Thus Meigs shows an error of 10.3 per 
cent in 1,015 cases, of which 154 were shown to have cancer on microscopic 
section. Sixteen spreads of these proved patients were negative : 7 of the 16, 
on review of the slides, showed cancer cells and were missed because every 
field was not examined. There is thus a corrected error of 5.7 in false nega- 
tives in this report. 

From these studies we may assume an expectation of 95 per cent correct 
in both positive and negative reports — an error which may be expected to 
diminish with further experience. 
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chromatic nuclei, with occasional mitoses {Figs. 2 and 3). (The microphoto- 
graphs do not show with sufficient clarity what is dramatically apparent in the 
microscope — ^the absolutely identical appearance of the cells in the spreads 
with those seen in the tissue sections.) 

Microscopic Diagnosis . — Squamous epithelioma of the cervix, grade II. 
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Fig. 2. — Photomicrograph (low power) operative specimen. 

Pig. 3. — Photomicrograph (high power). Note resemblance of cells to those in Pig. 1. 


Comment 

It is to be emphasized that this patient did not come in because of the 
reddish discharge, as this history was obtained only on careful questioning. 
She had been in the habit of a “November examination” for five years, and 
it had been delayed by changing hei- residence to this city. 
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thorax was normal except for flaring of the left costal margin. The umbilical 
cord had been tied and cut recently. The anus was patent. The genitals ap- 
peared normal for a male infant. Both testes were palpable in the inguinal 
canal. The lower extremities were grossly normal except for the feet. There 
was a lateral displacement of both feet on the loAver end of the tibias and 
fibulas, giving the feet a varus deformity. The feet were broad and flat. The 
lateral three digits of both feet were webbed and curved medially. The medial 
digit of each foot was short and curved laterally, while the second digits were 
long and straight. The lungs weighed 30 grams. The right lung was grossly 
normal. The left lung -was a deeper bluish red. Cut section was not remark- 
able. Both lungs floated. The adrenals together weighed 8 grams. They were 
normal in size, shape, and consistency, and on cut section. The kidneys were 
grossly abnormal. The right kidney Avas 3.5 cm, in length, weighed 20 Gm, 
and felt cystic. On cut .surface the calyces "were large cystic structures ob- 
literating all but a thin margin of cortex. The left kidney wms 2.0 cm, in 
length and weighed only 10 grams. The surface was studded with .small sub- 
capsular, thin-Avalled cysts "which "were distended "^vith urine. On cut .surface 
more dilated calyces "were apparent. The ureters were very tortuous, dilated, 
and thickened, but no obsti’uetion could be demomstrated. The bladder was 
normal in size, shape, and position. There was marked conge.stion of the 
muco.sa of the bladder. 

Microscopic examination i-evealed the lungs to be conge.sted and atelec- 
tatic, but there "was no marked hypopla.sia. The kidneys "were made up of 
large calyces lined "nuth transitional epithelium, -which in .some areas extended 
to -within a few millimeters of the renal capsule. The glomenili show diffase 
hyaline degeneration in varying stages similar to a picture of .subacute glo- 
menilonephritis. There -4vas interstitial fibrosis "with tubular atrophy. One area 
of the bladder .showed marked submucosal hemorrhage. 

In summary, our case seemed to be one of congenital h 3 "dronepbrosi.s, 
diffuse hyaline change in the glomeruli, and bilateral tortuous ureters. ^ Sec- 
ondary to the hydronephrosis and glomerular degeneration there was inter- 
stitial fibrosis, tubular atrophy, re.sulting in a diminution of normal kidney 
tissue. The lungs were atelectatic and .showed only a .slight tendency to 
hypopla.sia. There were multiple deformities of the o.steocartilaginous structures. 

Our ease -would indicate that intact renal physiology is nece.s.sary to the 
normal development of osteocartilaginous structures. Renal agene.sis i.s merely 
one form of renal insufficiency in utero, and this case demonstrates a second. 



CONaENITAL HYDRONEPHEOSIS 

Lieutenant ]\Iichael L. Allegretti, Medical Corps, United States Navy 
(From the TJ. S. Naval Hospital, U. S. Training Center, Great Lakes, III.) 

R ecently Potter reorted 20 eases of congenital renal agenesis all of which 
were remarkable because of the presence of a peculiar facial appearance 
and hypoplasia of the lungs. One hundred forty cases have been previously 
reported. In addition to the peculiar facial appearance and hypoplasia of the 
lungs, all of the cases showed skeletal anomalies. These anomalies were most 
apparent in the lower extremities. All of the cases showed a complete absence 
of renal tissue, including the absence of both ureters. 

Our case of congenital hydronephrosis is interesting, because it simulates 
the cases mentioned above in every respect except for the fact that both kid- 
neys were present. However, there was considerable atrophy of renal paren- 
chyma due to a bilateral congenital hydronephrosis. We feel that this result- 
ing renal insufficiency is enough to bring about the changes mentioned above, 
and that a complete renal agenesis need not be present. 

The infant’s mother was a 23-year-old, white, para i, gravida ii. Her first 
pregnancy had terminated spontaneously at eight months. A 7-pound male 
was delivered who had a cleft palate, and lived only eight hours. No post- 
mortem examination was made. Three weeks before her expected date of 
confinement with her second pregnancy, the mother entered the hospital be- 
cause of vaginal bleeding. Her pregnancy had been normal for eight months 
with no signs of pre-eclampsia, acute exanthem, or fetal abnormality. Admis- 
sion examination revealed a soft cervix dilated 1 cm., and moderate bleeding 
from the cervical os. The blood pressure was 104/64. The fetal heart was 
easily heard to be regular at a normal rate. The labor lasted twelve hours, 
and the mother received % 5 o grain of scopolamine followed by N 2 O and ether 
inhalation anesthetic during the second and third stages. The baby was re- 
pscitated with moderate difficulty. Shortly after birth, he became cyanotic 
intermittently and survived only seven and one-half hours. The maternal and 
paternal family histories were noncontributory. The mother was Kahn nega- 
tive and Rh positive. At necropsy the pertinent findings were as follows : 

The body for examination was that of a small male infant having a crown 
rump measurement of 28 cm. Several gross abnormalities were obvious. The 
head was normal in size, but the sagittal suture Avas separated 0.5 cm. throughout 
its length. There Avas a moderate amount of fine black hair on the head. The 
ears arose from the head at points lower than the level of the eyes, appro:^- 
mately opposite the level of the mouth. The bridge of the nose was convex in 
its sagittal plane with no concaAdty at its upper end, and sharp and flat at the 
tip. The tongue was bifid and short. From the right facial area a 0.75 cm. 
tongue of lymphoid-like tissue protruded into the oral cavity. There was a 
small cleft in the palate involving mainly the UATila about 0.5 cm. in length. 
The line of fusion of the palate Avas accentuated and extended as a furroAV 
through the alveolar ridge. The mandible Avas 1.5 to 2 cm. shortened from 
the angle to the mentum so that the chin was markedly receding. The upper 
extremities were grossly normal except for the hands. The thumbs Avere short, 
curved medially imder the second digits Avhich Avere long, and straight. The 
lateral three digits of both hands curved medially under the second digit. The 
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trophic cervix during a long labor, it is stimulating to learn that jMarmaduke 
Burr Wrigbt insisted, in 1876, that “no man is justified in using forceps witli 
an undilated os. ’ ’ Apparently bis teaching at the time was a minority protest 
against current practice. The handling of incomplete abortion was as moot a 
question then as it is today; Stevens led one faction of doctors with the motto 
of “Time, Best, and Laudanum,” while Zinke captained the other ivith the 
statement: “No woman is safe till the utei’us is empty.” Throughout the 
years the papers presented at the society meetings, critically discussed, have 
been the basis for some important contributions to the professional literature 
of the country. The seventieth anniversary celebration of the founding of the 
Cincinnati Obstetrical Society is a milestone in the steady progress that has 
been made in the practice of obstetrics and gynecology, and is a token of en- 
thusiam for continued effort. 



special Article 


THE CINCINNATI OBSTETRICAL SOCIETY, SEVENTIETH ANNIVER- 
SARY; AN HISTORICAL NOTE 

Arthur G. King, M.D., Cincinnati, Ohio 

S EVENTY years ago the most recent advance in the field of obstetrics and 
gynecologj^ was Emmett’s trachelorrhaphy and the surgical repair of the 
perineum. The liydrostatie bag was iinlmown and Diilirssen was yet to propose 
his incision of the cervix. The first uterine suspension had not yet been done, 
and the streptococcus was unknown. The Porro technique of hysterectomy had 
just been announced as a lifesaving measure in cesarean section, and it was to 
be five years before Saenger proved the value of suturing the uterus during the 
operation. Onlj’- 108 cesarean sections had been done in the United States, 
and the moi’tality was 59 per cent. Although a successful abdominal deliver}' 
had been performed in 1827 in neighboring Newtown, Ohio, it was to be two 
years before the first cesarean section was done in Cinciiuiati. 

Refulgent in the inspiration and tradition of Dr. Daniel Drake, Cincinnati, 
a city of 230,000, had about 600 doctors in jiractiee. There were three medical 
schools: The Medical College of Ohio, The Miami Medical College, and the 
College of Medicine and Surgeiy. Three medical journals were published 
regularly: The Lancet-Observer, The OKnic, and The Cincinnati Medical 
Journal. And there were two general medical organizations: The Academy of 
Medicine, and a dissident group called The Cincinnati Medical Society, a name 
used as far back as 1819. 

The first organization in the United States devoted to obstetrics and gyne- 
cology Avas the Obstetrical Society of Boston, formed in 1861. In 1864 the New 
York Obstetrical Society Avas started, and in 1868, the Obstetrical Society of 
Philadelphia. The fourth city in the United States to haA'e a group of doctors 
meeting for “the promotion of knowledge in all that pertains to Obstetrics and 
Diseases peculiar to Women” was Cincinnati. In 1876, Thaddeus A. Beam}’ 
formed the Cincinnati Obstetrical Society, and it has been in active continuous 
existence ever since. Starting Avith elcA'en members, a total of one hundred 
thirty names are on the roster, including Beamy and J. W. Underhill, AA'ho were 
among the first men elected to the American Gynecological Society, founded 
the same year, Giles S. IMitchell, one of the founders of the American Asso- 
ciation of Obstetricians and Gynecologists, and E. B. Stevens, editor of the 
Cincinnati Obstetrical Gazette. 

For a number of years after the founding of the society, the complete 
transactions Avere published in the American Journal of Obstetrics and Dis- 
eases of Women and Children started only eight before. Many of the early 
papers represented great adA’anees in gynecologic thinking and described proce- 
dures which for the time Avere very radical. The early minutes reveal Vigorous 
discussion and trenchant criticism, and often the extemporaneous remarks were 
longer and better documented than the essays. Although it is amusing to read 
of a serious advocacy of the use of leeches to reduce congestion in a hyper- 
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In addition, forty-two medical schools actively present material on medical 
genetics in connection with didactic or clinical courses. 

This progress is highly commendable, but much remains to be done. Every 
premedical student should be required to take a course in the principles of 
genetics, and every medical student should have training in medical genetics 
and its practical applications. Only then will the remarkable strides in this 
medically important science be made functional and profitable. To those en- 
gaged in obstetric practice, these facts are of pai’tieular import. 


An International Congress of Obstetrics and Gynecology 


I T WOULD appear appropriate lo continue the holding of international con- 
gresses in this important field of medicine at definite intervals. The year 
1947 marked the Bicentenary of the Rotunda Hospital Avhich afforded an 
opportunity, while commemorating the founding of a great and well-knoAvn 
institution, to develop a gathering of obstetricians and gynecologists from 
many ports of the world. The program of this meeting held during the past 
July disclosed a representation from 14 different countries and Avas largely 
devoted to obsteti-ic topics including the history of midAvifery, puerperal sepsis, 
eclampsia, shock in obstetrics, .sterility, fetal and neonatal mortality. 


The desirability of bringing together the Avorkers and practitioners in the 
domain of this branch of medicine is one of paramount importance, for an 
exchange of ideas is a contributing factor lo progress. The great Avar has 
disrupted such gatherings but the adA’-ent of peace, even if this is not attained 
as rapidly as one might Avish and hope for, neA’^ertheless should bring about a 
resumption of relations betAveen professional men of the Avorld as soon a.s 
possible. Thought, therefore, may be given to the possibility of holding an- 
other congress in the near future, say in 1950, and preferably in the United 
States, Avhere none has ever been held. We Avould .suggest a city in the 
Eastern seaboard, large and readily acce.ssible, such as Ncav York, Avith it.s 
extensiA’c hospital facilities, an abundance of hotel accommodations and man} 
other attractions. The active promoting agency for the purpose might avcH 
be the American Committee on Maternal Welfare Avhich has dcA^eloped a 
machinery for such purposes, as eA'idenced by the tAvo previou.sly held na- 
tional congresses. It Avould seem desirable that steps be taken at an earl} 
date to organize the project so that inAutations might go forth to participate 
in the program by countries, in.stitution.s, and indiAuduals, and the nece.ssar} 
support developed by our various organizations devoted to the specialty. The 
United States, because of its many adA'ances in medicine, and its Avell-developef 
interest in obstetrics and g}'necology, Avould be the logical host to develop an 
international gathering of this nature. 



Editorials 


The Need of a Knowledgfe of Medical Genetics 

T he recent observance of the 100th anniversary of the New York Academy 
of Medicine highlighted anew a problem which has been too long neglected, 
but which is growing rapidly in importance and cannot be stressed too strongly. 
The need for a thorough training of medical students in the principles and 
practical applications of medical genetics is becoming more apparent with 
each new discovery in the field. 

At this gathering Dr. H. J. Muller, who received the Nobel Prize in Medi- 
cine for 1946, discussed the question of the accumulation of mutations in hu- 
man populations, both from natural causes and from artificial radiation, in- 
cluding x-rays and the emanations from nuclear fission such as those used 
in the atomic bomb. He presented valuable suggestions for “mutational 
prophylaxis.” 

Dr. Laurence H. Snyder of the Ohio State University, in 1940, in the Biggs 
Lecture on Medical Genetics and Public Health, then discussed the training 
of physicians in this field. He pointed out that the adequate understanding of 
Dr. Muller’s important presentation, which has a bearing on the lives of all 
of us, is dependent upon a knowledge of the basic principles of heredity. Fur- 
thermore, the physician needs not only a basic acquaintance with genetics, but 
a specialized knowledge of medical genetics, because of the very practical 
benefits which this may bring to the practice of medicine. 

Dr. Madge T. Macklin has for years stressed at every opportunity the 
need for medical genetics in the medical curriculum. At first only a voice 
crying out in the wilderness, she has been joined by a veritable chorus. The 
researches of Landsteiner, Levine, Wiener, Snyder, Wilson, Schweitzer, Neel, 
Allan, Cotterman, Penrose, Haldane, and a host of others have unearthed ma- 
terial of great importance to the physician, but requiring a knowledge of med- 
ical genetics to be adequately understood. The applications of these researches 
in diagnosis, in preventive medicine, in genetic prognosis, and in forensic med- 
icine are too important to be neglected any longer. 

Medical schools are slowly but surely responding to this challenge. Fifteen 
years ago Macklin conducted a survey which revealed the fact that not a single 
medical school at that time offered a course in medical genetics, and only two 
schools presented any material on the subject in other courses. Snyder has 
also presented the results of a similar survey just completed. Today three 
medical schools have required courses in medical genetics, four have elective 
courses, and ten more are planning to present such courses in the near future. 


351 



354 


SELECTED ABSTRACTS 


Am. J. Obst. £: Gyntc. 
August, 1947 


electrocardiography to several states of pregnancy. These investigators attached a twentj" 
power amplifjdng tube in front of a small model Siemens electrocardiograph. They obtained 
their best results using abdominal applications, one electrode being applied above the 
symphysis and another on either side of the fundus. In the cases of early pregnancy (third 
and fourth month of pregnancy) only two electrodes were used, the one a lead disc on the 
end of an insulated rod placed against the portio, and the other immediately above the 
symphysis pubes. After a long period of studying more trustworthy methods, 30 cases of 
pregnancy, in different stages, were submitted to electrocardiography; viz.; five cases during 
the tenth month, 11 cases in the ninth, four in the eighth, three in the seventh, two in the 
sixth, three in the fifth, two in the fourth, and one in the third month. Positive results were 
obtained in 29 cases, and negative in the thirtieth case pregnant five months. An induction 
of labor produced a dead and macerated fetus. 

The writers conclude: (1) with the aid of an electrocardiogram it is possible to de- 
termine quickly whether the fetus is alive or dead, (2) the electrocardiogram is useful in 
early pregnancy diagnosis, (3) the fetal heart rate could be proved independent of the ma- 
ternal heart rate, (4) the electrocardiogram was of no value in determination of the presenta- 
tion, position or attitude of the fetus, and (5) the fetal heart action disorders, excluding 
arrhythmias could not be diagnosed by this method. The article is well illustrated with 
electrocardiograpliic reproductions, C, E. Folsome. 

Vilter, Carl F., Morgan, Dorcas, and Spies, Tom D.: Nutrition in Pregnancy. The Effects 
of Dietary Deficiency in Pregnancy and the Detection and Treatment of Nutritional 
Deficiency Diseases, Surg., Gynec. & Obst. 83: 561, 1946, 

This paper presents a short but concise review of some of the current literature on 
nutrition in pregnancy. The study herein briefly discussed is one in which 229 mothers be- 
tween the ages of 18 and 45 years who were patients at the Nutrition CHinic in Birming- 
ham, Alabama, were considered in relation to deficiency diseases. Only 4 of the 229 mothers 
had definite symptoms of nutritional disease prior to the first pregnancy. However, 135 de- 
veloped symptoms during lactation or pregnancy, and the symptoms appeared to be more 
frequent during the last trimester. Methods of prevention of nutritional deficiencies are 
presented, and means of diagnosis are described. The authors state that the principles of 
treatment for nutritional disease occurring in pregnancy do not differ from those in the 
nonpregnant woman. A high caloric, liigli protein diet with adequate vitamins and minerals 
is recommended by the authors. L, M. HellmaK- 

Misrahy, Georges A.: The Metabolism of Histamine and Adenylic Compounds in the 
Embryo, Am, J. Physiol. 147: 462-470, 1946. 

hlisrahy. University of Cairo, Egypt, using two separate batches of about 200 eggs 
each, traced the development of histamine and adenosine, two of the most powerful vasodilate^ 
substances among the body “metabolites,” throughout the hatcliing period. It was ascertainc' 
as a preliminary to this study that nonfertilized eggs were completely free of these •■ai 
stances. 

The author was able to demonstrate tliat the production of these two substances ran 
approximately parallel to the growth of the embryo, save that the peak increase of histamine 
was delayed by two to three days as compared to adenosine. He discusses and compel- 
organ distribution of these two active agents in the embryo and the adult. The 
of histamine and adenosine was similar in the chick and rat embiyo.s, and considers these 
substances are the result of metabolic processes in the embryo itself and are not supp 
through the placenta in a ready-made form. 

These observations in this basic study, well documented with two figures and oa 
tablei will be of much interest to obstetricians interested in the relationship of ^ 
pounds to human pregnancy and some of its obstetric accidents, C. E. Tor 
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Harjola, Oiva: Contribution on the Knowledge of the Peripheral Blood Picture During 

Pregnancy and the So-Called Anemias of Pregnancy, Acta obst. et gynec. Scandinav. 

26: 1-130, Supplement 3, 1946. 

Harjola, of Helsinki, consider.'! in great detail the peripheral blood pictures among 220 
women subjects divided into the following four group.s, 16 nonpregnant normal women; 82 
normal and pregnant women; 71 pregnant cases exhibiting an anemia, as determined by Sahli 
hemoglobin values between 60 to 69 per cent; and, 51 cases of pregnant subjects, each having 
a Sahli hemoglobin less than 60 per cent. 

The author finds that the color indices of the pregnant normal woman compare favorably 
with those of the normal nonpregnant women, save in certain factors of difference which 
occur in the former during the latter part of their antepartum period. At this time the- 
reticulocytes increase 35 per cent; leucocytosis occurs late; the neutrophilic leucocytes show 
a shift to the left (younger forms in the smear), and the serum iron values are increased. 
Pregnancy does not influence the diameter of the erythrocytes or cause anisocyto.sis. The cell 
volumes and saturations are likewise not aifected by pregnancy. 

In the gi'oup of milder anemias in pregnancy the writer obsei'vos these more significant 
conclusions — when the hemoglobin decreases, the red cell count decreases at the same time, 
but the color index remains constant; as the new red cells develop, the reticulocytes increase 
to an average of 13 per cent; the drop in hemoglobin value causes no effect upon the mean 
cellular diameter of the erythrocyte.s, but the anisocytosis increases by 14 per cent. As the 
hemoglobin decreases, a hyposideremia develops in about one-third of the cases which evi- 
denced a decrease in serum iron. 

In the group of moic serious anemias of pregnancy, among that series having a Sahli 
hemoglobin value less than 60 per cent, the writer concludes with these more significant find- 
ings — as the hemoglobin falls the number of erythrocytes and their color indices markedly 
drop in all cases; reticulocyte response show increases in more than 50 per cent of the cases; 
there is a gradual increase in the neutrophilic leucocyte count, and a shift to the left with 
each successive month of j)regnancy; anisocytosis increases on an average of 18 per cent, 
and the mean of the serum iron value drops to 51 per cent, as compared to tliose pregnant 
and in good health. The author concludes that gastric acidity exerts no decisive influence 
upon the development of anemias even among those cases exhibiting the more serious states 
during their pregnancies. 

The monographic article is excellently documented with many tables, figures and detailed 
collateral minor conclusions. C. E. Eolsome. 

Vara, Paavo, and Habninen, Eero: On Fetal Electrocardiography, Acta obst. et gynec. 

Scandinav. 26: 249-262, 1946. 

The authors, reporting from the Second Women's Clinic and First Medical Clinic of 
Helsinki Universit}-, proposed six questions they hoped to answer anent the application of 
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observations, and the pliysician should be prepared to combtit acute signs of tetany and de- 
liver the patient in the liospital. The autlior does not discuss therapy, his objective being 
principally to suggest that there is no cause for alarm or radical treatment when this con- 
dition is found in pregnancy. C. E. Folsome. 

Radiation 

Rltala, A, M.: Clinical Investigations of the Complication of Rectovaginal Fistula PolJow- 
ing Radium Therapy of Cervical Carcinoma, Acta obst. et gynec. Scandinav, 26: 
193-224, 194G. 

Ritala, impressed by observation of a rectovaginal fistula developing as a complication 
following radium and x-ray therapy for cervical cancer that had 'M.wo fingers’’ of thickening 
in the left parametrium, decided to evaluate the cancer of the cervi.x cases, grades I and II, 
which had received radiation therapy. Excluding the surgical cases; and tho.se without ade- 
quate follow-up, the writer considered IGO comparable grades I and II cervLx carcinoma, all 
of which had received "Stockhold method” of radiation therapy. Follow-up and cor- 
rc.spondenee wdth 90 of these patients exhibited no rectal symptoms; but 70 patient.®, 42 per 
cent, suffered more or less .«evere rectal symptoms after radium therapy — seven ca.^e.s having 
rectovaginal fistula and one case rectovaginal and vesicovaginal fistula. 

The rectovaginal fistulas occurred six to thirteen month.®, on the average eleven monlh-s, 
after radium treatment. The average weight lo.®s was 10 kilograms. In the eight cases of 
rectal perforation, the average radium do.sagc used was 5, GOO mg. hr. in the vagina and 
.‘{,300 mg. hr. in the uteru .® — exceeding by 2,000 mg. hr. the Stockholm Method — and on an 
average 1,100 mg. hr. excess in the vaginal dose, Ritala stresses that the method of applied' 
lion of radium in this scries was wrong because the lead screens, though loose and thin, were 
not used at all in these specific casc.s, as was the custom in usual cases. He stresses this point 
by stating — “proper training of the physician in gynecological radiation therapy as well as the 
use of the surgical knife is a requisite.” 

Tho writer seems little concerned about the a.sHociatcd roentgen therapy; cases 1 and 2 
received totals of 2,000 r; cases 4, u, and 8, a total each of G,000 to 7,000 r; ca.se 0, the 
dose in Helsingfors Contard technique; and ca.®c 7 an exceptionally large dose of 18,000 r, 
of which 9,000 r was given after the fistula appeared. 

The author concludes by sfrc.ssing the role of the traumatic cumulative effect of over- 
dosage of radium in producing rectovaginal fistula in grades I and II cancer of cervix. Ho 
outlines in considerable detail the value of proper physician training in the nianagenient 
of radium therapy, and individualization of tho case reporting for treatment of what are 
termed “early carcinoma” grade I or II. C. E. Fon.so.'tK- 

Sterility, Fertility, Contraceptives, Etc. 

Leonard, Samuel L., Perlman, Preston L., and Kurzrock, Raphael: A Turhidometric Method 
for Determining Hyaluronldase in Semen and Tissue Extracts, Endocrinology 
261-2G9, 1946. 

The authors adopted the turhidometric method of Kass and Scastonc for deternnnink 
hyaluronidase for assaying the enzyme in semen and tissue. They report the acfi'’ity m 
Hirhidity-redveing wits. 

Differences in properties of bull and human semen nece.®sitatcd some modifications la 
preparation of the material for a.®.®ay. Ae.®.^ of .®ingle samples from human 

reported. These re.®ults indicated a wide variation in the relaliori.«hip between 
count and the enzjTne concentration. <2- 
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Clerc, J. P.: A Consideration on Manual Removal of the Placenta and Its Puerperal 

Morbidity, Gynaecologia 121: 213-220, 1946. 

Clerc, of the Obstetric Clinic of Geneva, describes the results following manual re- 
moval of the placenta in 100 cases representing 1.4 per cent of the total 6,973 deliveries at 
that institution, from 1940 to 1944. 

The author used the technique described by Killian and Schanta, and also by Knaus. 
After disinfection with antiseptics, the gloved hand is introduced into the uterine cavity and 
brought along the line of cleavage of the placenta and the uterine wall. The placenta is 
separated gradually and permitted to slide down the forearm. The intrauterine hand is 
kept in the uterus until contractions decrease its size. Every effort is made to avoid reintro- 
duction of the hand. The manual removal is followed by a hot intrauterine irrigation, 50° C., 
with or without the preliminary injection of Basergine (an ergot preparation). Wlien the 
return flow is clear tincture of iodine is added to the irrigant; later the iodized water is re- 
placed by a two per cent solution of Desogene. The patient is given then a prophylactic dosage 
of sulfonamides (TJliron, Dagenan, or Cibazol). 

The writer ‘ states that manual removal of the placenta should be performed only as a 
last resort; that "Basergin” should be given intravenously before the operation and strict 
asepsis observed. 

Clerc found their morbidity low; 75 of the cases did not develop fever, while in 11 cases 
fever of low degree occurred sometimes following transfusions. In 12 cases complications 
such as thrombophlebitis, pulmonary embolism, abscesses and puerperal fever were seen. 
The two fatalities were ascribed to other causes — severe toxemia and syphilis in one patient, 
and the second patient died following embryotomy after a neglected shoulder presentation 
discovered eight days after rupture of the membranes of acute peritonitis. 

The lapsed time between rupture of the membranes and manual removal of the placenta 
was 0 to 10 hours in ten of the febrile and 57 of the afebrile and 14 of the afebrile; twenty- 
five to forty-eight hours in three cases in each the febrile and afebrile groups; forty-nine 
to seventy-two hours in one febrile case and more than seventy-two hours in three of the 
febrile and one of the afebrile cases. In other words, 72 per cent of the 25 febrile cases 
had placental removal twenty-four hours or less since the rupture of the bag of waters, as 
compared to 95.25 per cent of the afebrile series in the same period of time. C. E. Folsome. 

Aycock, W. Lloyd: Acute Poliomyelitis in Pregnancy. Its Occurrence According to the 

Month of Pregnancy and Sex of Fetus, New England J. Med. 235: 160, 1946. 

The author reports 236 cases in which the month of pregnancy in which the disease oc- 
curred is known, and nine cases in which it occurred from two to twenty-three days after 
delivery. 

Available statistics suggest that pregnancy predisposes to acute poliomyelitis, and that 
there is a tendency for the disease to occur in the first trimester in women who are carrying 
a male fetus, and in the third trimester in those who are carrying a female fetus. 

James P. Mark. 

Redell, Gunnar: Parathyroprival Tetany and Pregnancy, Acta obst. et gynec. Scandinav. 

26: 1-10, 1946. 

Bedell, of Falun, from his own personal observation and three others collected from 
Gothenburg, Stockholm, and Norrkopings, stresses the importance of serum calcium de- 
termination in women becoming pregnant who have given previous histories of postoperative 
tetany. The author emphasizes that Borcher’s pessimistic attitude and management of para- 
thyroprival tetany in pregnancy, and often quoted in the scanty literature, is too radical. 
He concludes that these cases should have better diagnostic care, more frequent antepartum 
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American Board of Obstetrics and Gynecology, Inc. 

The annual meeting of the Board was held in Pittsburgh, Pennsylvania, from June 1 
to .June 7, 1947, at which time two hundred fifty candidates were certified. 

A number of changes in Board regulations and requirements were put into effect. 
Among these is the new ruling that the Board does not subscribe to any hospital or medical 
school rule that certification is to be required for medical appointments in ranks lower than 
Chief or Senior Staff of hospitahs, or Associate Professorship in Schools of Medicine, for the 
obvious reason that such appointments constitute desirable specialist training. At this meet- 
ing the Board also ruled that credit for graduate courses in the basic sciences wliich involve 
laboratory and didactic teacliing rather than clinical experience or opportunities will be 
given credit for the time spent up to a maximum period of not more than six months, regard- 
less of the duration of the course. 

The next written examination (Part I) for all candidates will be held in various cities 
of the United States and Canada on Friday, Feb. 6, 1948, at 2:00 P.ir. 

Applications are now being received for the 1948 examinations. Closing date for these 
applications will be Uov. 1, 1947, 

For further information and application blanks address Paul Titus, M.D., Secretary, 
1015 Highland Building, Pittsburgh G, Pa. 

Path, Titos, M.D. 


Diplomates certified by the American Board of Obstetrics and Gynecology on June 7, 

1947: 

Angell, Joseph S., 715 Lake Street, Oak Park, Illinois 
Armstrong, John T., 4115 Fannin Street, Houston 4, Texas 
Baba, George R,, 3521 ISTorth Fremont Street, Chicago 13, Hlinois 
Bachtee, May B,, 2418 Travis Street, Houston, Texas 
Baken, Melvin P,, 1009 Nicollet Avenue, Minneapolis 2, Minnesota 
Baker, David M., 1130 Morrison Street, S. W., Portland, Oregon 
Banner, Edward A., Mayo Clinic, Rochester, Minnesota 
B.uiker, Robert H., 1101 Beacon Street, Brookline, Massachusetts 
Baum, Hugo C., 55 East Washington Street, Chicago 2, Hlinois 
Bernick, Eli A., 104 South hlichigan Avenue, Chicago 3, Hlinois 
Bieren, Roland E., 749 Upsal Street, S. E., Washington 20, D. C. 

Birch, William G., 420 .John Street, Kalamazoo, Michigan 

Bishop, Edw'ard H., 255 South Seventeenth Street, Philadelphia 3, Pennsylvania 

Bortnick, Arthur R., G34 North Grand Boulevard, St. Louis, Missouri 

Br.\ck, Charles B.j^ll East Chase Street, Baltimore 2, Maryland 

Bradburn, George B., 720 North Michigan Avenue, Chicago 11, Hlinois 

Brown, Gerald F., 322 DeMers Avenue, Grand Fork.s, North Dakota 

Bunkin, Irving A., 11G5 Park Avenue, New York 28, New York 

Calt^ahan, Edward T., 200 Rutgers Street, Rochester 7, New York 

Calvin, George F., 439 Thirtieth Street, Oakland 9, California 

Cariker, hliLDRED, Mavo Clinic, Rochester, Minnesota 

Chandler, Edwin A., 4G11 Caroline Street, Houston 4, Te.xas 

CiJVNCY, John, 730 Broadway, Seattle 22, Washington 

Conti, Vincent S., 8G-43 One Hundred Fifth Street, Richmond Hill 18, Long Island, New 
York 

COOPERMAN, NoR^L^.N R., IIG South Michigan Avenue, Cliicago 3, Hlinois 

Cpj\.wley, Lawrence Q.. 101 East Eighty-ninth Street, New York 28, New York 

Crooks, Piihip E.. 124 Main Street, .Johnstown. Pennsylvania 

Cross .John B., 312 Medical Arts Building, Atknta, Georpa 

Crowell, .James A., 412 North Church .Street, Charlotte 2, North Carolina 

CULINER, Alexander, Two Austin Cro.scent, Toronto, Canada 

Cunningham, .John R.. One West Seventieth Street, New York City, New York 

Daley, Edmund F.. 1835 Eve Street, N. W., Wa.<=hington G, D. C. 

Data-, Robert F., 188 East State Street, Columbus 15, Ohio 
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Mann, T.: Studies on the Metabolism of Semen, m. Fructose as a Normal Constituent 

of Seminal Plasma. Site of Formation and Ftmction of Fructose in Semen, Biochem- 
ical J. 40: 481-491, 1946. 

Mann, of Molteno Institute^ Cambridge University, one of the foremost authorities on 
biochemistry of the semen, provides in tliis article most valuable documented information on 
the basic research concerned with reducible carbohydrate content of seminal plasma. Bie has 
established that, contrary to the views generally held, it was found that the reducing carbohy- 
drate of the seminal plasma is not glucose but d (-) -fructose. This sugar has been purified 
from the seminal plasma and identified by its reducing value, optical activity, preparation of 
the methylphenyl-fructosazone, yeast fermentation tests, and other methods. 

Mann found that fructose accounted for practically the whole of the yeast-fermentable 
reducing sugar in the seminal fluids of bull, ram, rabbit, boar, and human seminal plasmas. 
He was able to demonstrate little, if any^ glucose in these specimens from the above species. 

The author observed that the fructose level varied from one species to another, and even 
within the same species there were individual ditferences — providing clinicians with another 
possible clue in the evaluation of relative male infertility on the basis of hypo-fructose levels 
in the seminal plasma. In the bull, the highest levels were found: 1.0 Gm. fructose per 100 
ml. seminal plasma. 

Sperm obtained directly from the epididymis contained scarcely anj’- fructose. 
This sugar is acquired by the semen from the accessory glands, principally the seminal ves- 
icles. In certain animals not possessing these structures, notably the rabbit, the prostate was 
found rich in fructose. C. E. Polsome. 

Maim, T.: Studies on the Metabolism of Semen, m. Fructose as a Normal Constituent of 

Seminal Plasma. Site of Formation and Function of Fructose in Semen, Biochem. J. 

40: 481-49i, 1946. 

The chief function of fructose in semen is to supply the spermatozoa with readily 
glycolyzable material. Stored seminal specimens show a progressive fall in the content of 
fructose and an accumulation of lactic acid. 

The author concludes that normal spermatozoa utilize fructose, as this is the chief 
sugar available in seminal plasma, but their enzymic equipment enables them to metabolize 
equally efiiciently glucose and mannose. The breakdown of these three sugars in sperm is 
initiated by a hexokinase interaction with adenosinetriphosphate. The subsequent metabolic 
degradation is through diphospliohexose, phosphotriose, phosphoglyceric acid, to pyru%dc acid 
to lactic acid. 

It is to be noted that Mann found the rate of fructolysis in semen was highly dependent 
on temperature. At 5° to 10° C. storage, an appreciable proportion of seminal fructose still 
remains after forty-eight hours' incubation, but at 30° to 37° C. the disappearance of fruc- 
tose is onlj- a matter of a few hours. Twelve excellently arranged table.s document Mann's 
article. C. E. Polsome. 

MacLeod, John, and Summerson, William H.: The Phosphatase Activity of Human 

Spermatozoa, J. Biol. Cheni. 165: 533-539, 1946. 

The authors, at Cornell, aware that oxidation reactions in the sperm cell were secondary 
to those of sugar breakdown (glycolysis) determined to study the possibility of phosphate 
transfer as it might be of major significance to the metabolic processes in the cell. Thej' 
investigated the metabolism of human spermatozoa in the presence of phosphate esters known 
to be of significance in carbohydrate metabolism in other tissues. Using washed sperm cells 
and evaluating with Warburg techniques they determined the effect of spermatozoa on 
adenosine triphosphate, adenylic acid (yeast and muscle), the various hexose mono- and 
diphosphates. Beta glycerophosphate and acetyl phosphate. While human spermatozoa did 
hydrolyze adenosine triphosphate to produce adenylic acid, other phosphate esters of recog- 
nized significance were not hydrolyzed under the same condition. In the former the hydrolysis 
did not modify the production of lactic acid from glucose by the cells. The liberation of 
phosphorous from the adenosine triphosphate was not accompanied by phosphate transfer, nor 
was any energy yielded by this reaction made available for the maintenance of motility. 

C. E. Folsome. 
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Hughe.s, Emjia, Washington Sanitarium and Hospital, Takoraa Park 12, Marj-land 
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The American Board of Obstetrics and Gynecology in annual session at Pittsburgh, Pa., 
June 1 to 7, 1947, announces the election of the following officers: 

Walter T. Dannreuther, M.D., President, New York City, N. Y.; Joseph L. Baer, M.D., 
Vice-President, Chicago, HI.; Ludwig A. Emge, M.D., Vice-President, San Francisco, Calif.; 
Paul Titus, M.D., Secretary-Treasurer, 1015 Highland Building, Pittsburgh, Pa.; Norman 
P. Miller, M.D., Member of Executive Committee, Ann Arbor, Mich. 

The other members of the Board are: Willard E. Cooke, M.D., Galveston, Texas; P. 
Bayard Carter, M.D., Durham, N. C.; Edward A. Schumann, M.D., Philadelphia, Pa.; and 
Eobert L. Faulkner, M.D., Cleveland, Ohio. 


Announcement 


The American Board of Obstetrics and Gynecology in annual session at Pittsburgh, Pa., 
June 1-7, 1947, announced the following statement of policy: 

It was never intended by this Board that certification should be required by any hos- 
pital as a prerequisite to appointment in various staff positions, even though certification or its 
full equivalent is considered a desirable requisite to appointment in key positions, as on the 
Senior or Chief Staff, especially of hospitals expecting to conduct approved services for 
training of residents. 

This Board does not subscribe to any Hospital or medical school rule that certification 
is to be required for medical appointments in ranks lower than Chief or Senior Staff of hos- 
pitals, or Associate Professorship in Schools of Medicine, for the obvious reason that such 
appointments constitute desirable specialist training. 

The Board also adopted certain changes in regulations as follows: 

Candidates will be hereafter required to present not merely a fundamental Imowledge 
of both branches of the specialty, but eiidenco of actual adequate training in obstetrics 
and gynecology. 

Credit for graduate courses in the basic sciences which involve laboratory and didactic 
teaching rather than clinical experience or opportunities will be given credit for the time 
spent up to a maximum period of not more than six months regardless of the duration of the 

course. 

Paul Titu.s, M.D., Secretary. 
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correlated with available clinical evidence, biochemical evidence and patho- 
logic tissue studies, the interpretation of neoplastic growth propensities is 
greatly enhanced. ' 

During the course of studying vaginal and eer\dcal cytology smears for a 
diagnosis of uterine cancer, it was observed that a high percentage of our iir.st 
two hundred cases proved to be cancer .showed e'S'idence of abnormally high 
endogenous e.strogenic activity. This was first observed and reported by us 
in 1944.“ The observation assumed more than jiassing significance Avhen a 
patient 70 years of age suffering from cervical carcinoma manifested a cytol- 
ogy picture of estrogenic cornifieation similar to that of a young woman in the 
regenerative phase of the sex cycle. The nature of the associated growth fac- 
tor Avas confirmed in the proliferative pattern of the endometrium. Since this 
time all of our cancers have been .studied carefully for evidence of e.strogenie 
cornifieation using a .special cytology technique Avhieh will be described later. 
Over 75 per cent of the eases hai’e .shoAvn evidence of abnormal cornifieation, 
regardless of age. 



fit;. 1. — Cei'^’Jca! cytolofry- .smear in po.stmenopaufiaI ca.se of .“fiu.amouK c.arcinoma of cen'ix 
filiowimr malig'nant cells and estrogenic cornificd cells In clo.se a.s.sociatlon. Note extreme nuclcsr 
variability in cancer cell.c. 

C 3 ’'tology studies have been made in over 3,.‘500 cases, using a modification 
of the ingenious technique originated by Papanicolaou and Traut.^ It has be- 
come apparent that this method of studj" puts at the di.sposal of the medical 
profession a simple means of not onl.v providing early uterine cancer diagno.si.s, 
but also of estimating the endogenous ti.'ft'ue e.strogens of the body wliich may be 
causall.v related to the disease. 

IVlorc recentlA', and almost by accident, we discovered the presence of a 
nutritional deficiency of thiamine to be frequently present in cases manifesting 
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CERVICAL CANCER: A DISORDERED GROWTH RESPONSE TO 
INFLAMMATION IN THE PRESENCE OF ESTROGEN 
EXCESS AND NUTRITIONAL DEFICIENCY- 

Cytological, Clinical, Nutritional, and Pathologic Studies 

J. Ernest Ayre, M.D., SIontre.vl, Quebec 

(From the Gync-cytology Lahoraiory, Cancer Fescarch Division, Department of Obstetrics and 
Gynecology, Eoyal Victoria Hospital, McGill University) 

E vidence that a type of human cancer is associated Mith a metabolic dis- 
turbance characterized by a nutritional deficiency, an estrogen excess, and 
an inflammatory reaction is herein presented. The inference is that uterine 
cervical cancer may be the abnormal type of inflammatory response to chronic 
infection which occurs in the presence of a nutritional deficiency of thiaminef 
and an associated excess of the specific giwvth-hormone estrogen. 

Squamous carcinoma of the ceiwix is perhaps the type of cancerr best suited 
for research investigation in humans. This tjToe of cancer arises from a IcnoMm 
localized focus, the squamocolumnar circle, according to such eminent patholo- 
gists as Novak,^ TeLinde and Galvin" and associates. From this single spot, can- 
cer originates more commonly than from any other loiown area in the human 
body ! This area is accessible to the examining eye and finger, it is readily acces- 
sible for biops3^, its functions in health and disease are fairly well understood, 
and its reactivity to hormonal function is limited bj’’ tissue selectivity. The recent 
advent of the discoveiy of cjdologj'' techniques as a means of providing further 
infoimation regarding cervical cell changes in association with changing estrogen 
levels and cervical infection provides what we believe to be a most significant 
addition to the surgical biopsy. While biopsies are seldom taken with great 
frequencj’', cervical cell-smears may be taken dailj’’, and the morphologic nuclear 
changes found in the constantly exfoliating squamous cells provide fascinating 
evidence of growth activity. When these microscopic nuclear phenomena are 

•Aided by a grant from Ortho Research Foundation. 

fThiamine indicates "Thiomlne and/or Riboflavin” throughout paper. ^ 

Note: The Editors accept no responsibility for views and statements of authors as 
published in their ‘‘Original Communications.” 
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and tlie relative levels of the excretion may be carefully assessed and com- 
pared in the pregnant and nonpregnant state. However, small variations in 
urinary estrogen in the nonpregnant state cannot be accurately assayed by 
the usual methods of study, and the urine represents only the excretion level 
which may not parallel the blood level. Heard® states further that only ap- 
proximately 10 per cent of any e.strogen injected into the intact body is re- 
coverable in the urine. The vaginal eornification count provides a simple 
method of obtaining a reasonably accurate estimation of endogenous tissue 
estrogens, although it does not give the biochemical differentiation between 
estradiol, estrone, and estriol. Cornifieation counts may be made in a similar 
manner to a blood count. It is well known from cytology studies reported by 
He Allende, Shorr, and Hartman® and various other relial3le investigators that 
the cornifieation level normally follows a cyclic pattern shoAving a rise from 
zero post menstrually, and rising gradually during the regenerative phase. 
There is evidence of slight day-to-day fluctuation which is probably depend- 
ent upon its variable production, metabolism, and excretion. A peak of corni- 
fication is reached at the ovulatory stage, and a physiologic drop occurs fol- 
loAving ovulation. The curve during the secretory phase is somewhat more 
variable, but the usual premenstrual, picture ds one of very low or absent 
cornifieation. . , ' 



jp-jV 3 — Endometrial biopsy in same ca.se a.s in Fig, 2. The hyperactive proliferative pattern in a 
patient of this age confirms the pre-sence of abnormally high estrogenic activity. 


In humans and in monkeys the estrogens manifest their presence in the 
vaginal mucosa by a specific hormonal cornifieation change in the cells (fir-st 
described by Allen,*® associated Avith proliferation of the Amginal and cervical 
squamous epithelium. This groAvth change is related to the deposition of 
glycogen in the squamous cell Avhich is mediated and controlled by the force 
of the estrogenic stimulus. The vaginal epithelium of the average postmeno- 
pausal female is thin and is made up largely of basal cells Avhich contain no 
clvcogen and cornifieation is absent. Under the influence of the e.strogenic 
hormone the deposition of glyeogen may be brought about and cornifmation of 
the squamous cells occurs Avhether the subject be post climacteric or folloAving 
oophorectomy. This Avas demonstrated in monkeys by Robertson, Maddux, 
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abnormal estrogenic cornification. The linlcage of these two factors was first 
recognized by ns in three cases which Avill be discussed in some detail. A pre- 
liminary report of our findings in these cases and in a small group of eases of 
l^l 0 ^vn cancer and menorrhagia was recently made in Science.^ It is proposed 
in this report to present our findings and further observations on a series of 
100 patients investigated from a combined nutritional, cytologic, clinical, and 
pathologic approach. Fifty of these were proved eases of cervical cancer, fifty 
were normal controls. Photomicrographs of some of the cytologic and patho- 
logic evidence will be presented, and the results will be tabulated. 

Studies of Endogenous Estrogen 

, Perusal of the scientific literature reveals considerable experimental evi- 
dence in animals to support a nutritional-hormonal relationship acting through 
the liver. Eeeent studies of Ji^'er function in dietary deficiency would appear 
to indicate impairment of this organ in its ability to inactivate estrogen. One 



Fig. 2 . — Biopsy of cervix. Note squamous epithelium adjacent to carcinomatous growili 
in patient 05 years of age. The cornifled cells are evident on the surface. The depth of the 
squamous epithelium is indicative of active estrogenic growth stimulation. This picture is very 
much different from the thin atrophic epithelium found in normal postmenopausal ca.ses. 


tvonders whether the human liver is similarly influenced in its function. If so, 
the urinary estrogens would vary appreciably with liver function as well as 
with ovarian production. While blood levels should give a true i^icture, most 
methods of determining this are complicated and unsatisfactory. There ap- 
pear to be many unknowns in the metabolism of endogenous estrogen. Heard,® 
who has investigated steroid metabolism intensively, states that we are still 
ignorant of the nature of the estrogen circulating in the blood. While the 
work of Venning and Browne" has been successful in providing us with the 
means of accurate assay of coi'pus luteum activity by pregnandiol levels, uri- 
nary and blood estrogen levels do not yield to the same accuracy of assay. 
Analyzing the urinary excretions reveals some information in that three sepa- 
rate fractions, namely, estradiol, estrone, and estriol, have been demonstrated. 
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Equally, convincing evidence that an estrogenic grovth-stimulatiiig factoi- 
is exerting its presence on the cervical epilheliuin is uianifest in a study of 
biopsies of tissue adjacent to cancer groAvths (.l.^h'g. 2) iii senile patients. The 
finding of a greatly thickened proliferative squamous epithelium with mature 
cornified elements at the suiiaee is the same type of picture as may be induced 
by the administration of moderately large doses of a7i estrogen at any age, and 
is very much different from, the thin atro])hie epithelium found in normal post- 
menopausal eases. 



Fiff. 4. — Cervical biopsy from young woman (."iO .vear.s of ago) complaining of intermen- 
strual bleeding. Pathologic diagnosis: cervicitis. Observe ll)ickcriod squamou.s epithelium near 
glands -which harbor infection. 



Fig. 5.— (High power of Fig. -4. 
niatory exudate in tissues, and iiypen 
ti.ssues and glands. 


A). .Sfinamocolumnar area in .same ca.se .showing influm- 
ictive thickened .squamous epithelium .-idjacent to Infected 


Recent advances in the field of radioactivity may jn-ovc valuable in veri- 
fying our cytologic evidence of tissue e.slrogen concentration. It is our hojie 
to attempt to trace the coui-se of i-adioaetivated estrogens when suit able iso- 
topes become available. That this procedure is di.stinetly po.ssible lias been 
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and, Allen“ and in liumans by Krunimd" We have confirmed the latter’s ob- 
servations in onr own laboratory. Wlien the cytology smears are stained with 
the Papanicolaou^^ stains (EA-50 and OG-6) using the technique perfected by 
him, the cellular picture is most colorful. The eoriiified cells stand out clearly 
and are recognized not only on the basis of their brilliant staining, but also 
on their morphologic characteristics. We have found further confirmation of 
the estrogenic activity by the studj^ of the endometrium of senile patients suf- 
fering from cancer of the cervix. Many of these showing cornifieation in the 
smears also exhibited endometrium similar to that found in the regenerative 
phase in a young women (Pig. 3), while in other cases the estrogenic stimulus 
was sufficient to produce a pictiu*e of endometrial hyperplasia. 

Studies of Cervical Tissue Estrogens 

Our cytologic studies of the squamous epithelium of the cervix lead us 
to believe that this tissue reacts to the estrogenic hormones in a maimer similar 
to that of the A\agina, but with certain differences. The first and most signifi- 
cant is that this tissue exhibits a greater accentuation of the growth response 
induced by the estrogens. During the coui’se of our cytologic studies we made 
the observation that the cervical cornifieation counts were found to be almost 
consistently higher than tlie vaginal cornifieation counts in the same cases. 
We had never been able to understand why this might be. During the coimse 
of a discussion, Dr. Edward C. Peifenstein of Memorial Hospital, New York, 
suggested the likelihood that esti’ogen may become concentrated in certain 
specific tissues. At the time, we wondered whether this was the explanation 
for the higher estrogenic cornifieation counts in our cervical smears. Later, 
in studjung the experimental work of Brunelli,^^ we learned that in 1935 he 
had demonstrated that in rabbits estrogen present in the blood will become 
concentrated and fixed in inflamed tissues. This evidence suggests that 
chronic inflammation resulting from persisting infection in the, cervical tis- 
sues miglit cause tlie concentration of esti'ogen in these tissues and thus 
account for the higher cornifieation counts. We therefore investigated 
comparative vaginal and cervical levels in a large series of cases, a re- 
port of which has been made elseAvhere.^® Prom a series of 125 cases 
studied without regard to disease, 87 per cent were found to show higher 
estrogen eounts in the cervical smear than in the vaginal, and the average dif- 
ference was 15 per cent. The conclusioji from this study was that concentra- 
tion of endogenous tissue estrogens may occur in this organ. Whether the en- 
dogenous estrogens are concentrated more in the cervix than in the vagina in 
all women is uncertain. The high frequency of occurrence of chronic cervicitis 
has led us to attempt to correlate cervicitis with the concentration of estrogen 
in the cervical tissues. In our opinion, probably all parous cervices and many 
nulliparous cervices have been subjected to a degree of cervicitis at some time 
during sex life and some residual disease doubtless remains in the glands as a 
chronic cervicitis. Sucli estrogen constantly influencing these infected tissues 
would tend to produce constant grovTli proliferation. A study of cervical tissue 
biopsies confirms this growth feature. While periphei’ally the squamous epi-- 
thelium shows less cornifieation and is thin, approaching the squamoeolumnar 
junction, the estrogenic cornified cells are more numerous, and the epithelium 
becomes thicker with more evidence of proliferation in the basal epithelium 
(Compare Pigs. 6 and 7). Since growth activity is most pronounced approach- 
ing tlie squamoeolumnar junction, it seems probable that infection in the glands 
influencing the squamous epithelium adjacent may exert an effect on the gly- 
cogen-estrogen metabolism in these “inflamed” cells. This seems a most signi- 
ficant consideration, in view of the great frequency of chronic cervicitis as. a 
precursor of squamous carcinoma. 
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between nutrition and hormonal activity in association with cervical cancer. 
These patients w^ere aged 14 years, 29 years, and 64 years, respectively. They 
were first studied in our gyne-eytology laboratory, all three of them showing 
abnormally high cornification during a bleeding phase. In addition, they 
presented other significant cytologic features. In view of the abnormal 
dietary habits revealed by their histories^ urinary levels of the Amrious Autamin 
fractions Avere undertaken. These haAm demonstrated Ioav thiamine leA-^els 
in all eases, Avhile the other Adtamin fractions Avere normal. A discussion 
of these cases indiAddually folloAvs : 


Case 1. — The patient, Mrs. M., aged 29 years, a nulliparous Avhite Avoman 
of Anglo-Saxon extraction, was admitted to the hospital Avith complaints of 
scA’-ere menorrhagia of three months’ duration, her periods usually lasting ten 



Fig. 8. — Human findings In early cervical cancer. Diagrammatic representation of diet-liver (?)- 
estrogen findings in Case 1 of early cervical cancer. 


to fourteen days, Avith some intermenstrual spotting. She complained also_ of 
chronic constipation and scA'cre abdominal cramps, aggraA^ated by the taking 
of solid food, AAdiich at times produced nausea and vomiting. As a result the 
patient has been existing chiefly on .soft foods and liquids, and stated that 
mineral oil Avas the only laxatwe .she could take to stimulate intestinal action 
Avithout inducing pain. It Avas revealed that .she had for years partaken lieavily 
of alcoholic beverages. In view of her obviously inadequate diet, it Avas felt 
that investigation .should be made to determine a possible correlation betAveen 
a nutritional deficiency and the scA’erc menorrhagia. Pehuc examination re- 
vealed a normal-sized uterus Avith an inflammatorA' cervieal erosion. Cervical 
CAdologv smears revealed tAvo findings of note— the first a high eomification 
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sliown by the work of Belanger and LeBlond/'^ and of otliers. Proof of fixa- 
tion in tlie infected cervix will not only incriminate the growtli-stinmlating 
estrogens, but may offer better hope for successful treatment of cancer. The 
destructive rays given off selectively, where concentrated, might kill the 
sensitive neoplastic colls while undergoing mitotic division. 
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Fip. (!, — (High power study of Fig. 4, Ji). Biopsj' of cervix peripherally, showing normal degree 

of proliferation. 



Fig. 7.— (High power study of Fig. 4, C). Biopsy of cervix aPPtoacliing sauamocolumnar 
junction in same case. Observe striking contrast in hyper- 

Cervical tissue estrogens excessive in cervical cytology smear. Note maiked squ 
plasia with some loss of cell polarity. 


An interesting correlation between thiamine defieieney, high estiogen 
levels, and gynecologic bleeding has recently been made in the three test 
cases referred to. This has led to investigation of a possible etiologie ImRage 
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Postoperatively, cytology smears continued to reveal profuse exfoliation 
of the malignant appearing cells. 

Pollovdng consultation and discussion, a conservative course was decided 
upon, and the patient was merely subjected to a high cervical amputation. 
This veiy conservative surgery was performed witli the intention of doing a 
panhysterectomy at a later date if any further evidence of malignant activity 
could be detected clinically or in cjdologj^ smears. Following the amputation 
of the cervix, smears have been taken regularly and at no time have atypical 
cells again been detected. 

It is interesting that with no further treatment other than correction of 
her diet and bowel habits, and the administration of supplemental thiamine 
therapy orally, this patient has re.sumed a normal menstrual habit since the 
operation twelve months ago. While cytologic tests continue favorably, .she is 
being followed a.ssiduou.sly with the intention of receiving furthej’ treatment 
with radium or .surgeiy if indicated. 

Cask 2. — Our fii-st contact with this patient was made when her personal 
physician brought in cytology smears for a diagnosis of po.ssiblc malignancy. 
He reported that his patient, a Jewish woman, 64 years of age, had recently 
noted a bloody vaginal discharge of two days’ duration. She had had her normal 
menopause foi^rteen years previously. Study of the cytology smears showed 
malignant cells of the squamous type. In addition to this finding, the percent- 
age of estrogenic coniified cells was abnormally high (42 per cent). On the 
basis of the patient’s history, and the cytologic diagno.sis of cancer, the patient 
was referred to Dr. AV. A. G. Bauld, Chief of our Gynecologic Cancer Service. 

_ On admission, examination revealed a well-nourished female with no com- 
plaints other than the histoiy as given. Pelvic examination revealed a small 
indurated ulceration of the cervix which, from clinical evidence alone, aroused 
only a suspicion of malignancy to the experienced eye of Dr. Bauld. 

Before any ti-eatment was undertaken, the following biochemical estimations 
were made. The Nutrition Department reported urinary thiamine e.xeretion 
as follows: ac-36.4, 2'>c-9d.8. 

Biochemical examination gave the follovdng results: nonprotein nitrogen 
23.8 mg. per cent; total protein 5.6 mg. per cent; albumin 4.18 mg. per cent: 
“globulin 1.42 mg. per cent; eephalin floecxdation, negative; alkaline pho.sphatase, 
4 units; bromsulphalein, 10 per cent retention; glucuronic acid, 3.85 mg. pei‘ 
cent of gl neurone. 

At operation, a confinnatory biop.sy was taken and 4,800 mg. of radium 
were administered. The biopsy proved to be a squamous carcinoma of the 
cervix of a highly undifferentiated type. 

In view of the Ioav thiamine excretion Jevel, the patient’s dietary habits 
were investigated. It was revealed that while her financial slatus was good, 

. her diet was average with the exception that veiy little meat was eaten and she 
admitted constant dieting to prevent ovenveight. The dietaiy analysis eon- 
finned the inadequate thiamine intake. 

Cask 3. — ^Thc patient, Mi.ss N., aged 14 years, was a child of French- 
Canadian extraction, admitted to the ho.spital with the complaint of profmjc 
vaginal bleeding of two months’ duration. She had had lier first menstruation 
at. the age of 13 yea 7 -.s, following which .she had a period of amenorrhea of one 
vear. A' second menstruation occurred in August, 1945. She again started to 
bleed in Octobei- and this was continuous for two months, at times being quite 
profuse, and necessitating bed rest for two weeks prior to admission. Exami- 
nation showed a. frail anemic-appearing child, weighing 00 pounds, witli .slight 
breast development and incomplete growth of pubic hair. A striking feature 
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level, the coniification count being 75 per cent, but second, and more startling, 
large numbers of cancer ceils were also found. 

At this time, estimation of urinaiy vitamin levels were reported by the 
Nutrition Department as follows: riboflavin — ae-188.4 (normal 165), pc-445.9 
(normal 250) ; thiamine — ac-16,2 (normal 25-50), pc-56.9 (normal 200). 

Further biochemical examination gave the following results: nonprotein 
nitrogen 22.6 mg. per cent; total protein 7.56 mg. per cent; albumin 4.92 mg. 
per cent; sugar— ac-111 mg. per cent; pc-105 mg. per cent; bilirubin— direct 
0.3 mg. per cent, indirect 0.8 mg. per cent. 



Fig. 0, — Cervical cytology smear (low power) of Mrs. M. (Case 1), showing excess estrogenic 
cornifleation count, cluster of neoplastic cells, leucocytes, and blood. 



Fig. 10. — Cervical biopsy in Case 1 showing intra-epithelial carcinoma of cervix. This 
noninvasive lesion was invisible clinically. Patient showed cervicitis, high tissue estrogen (i<ig. 
9) and low thiamine etc., as represented diagramatica;ily in Fig. 8. 

• Liver function tests showed : hippurie acid 1.3832 Gm. ; bromsulphalein 2.4 
per cent retention; cephalin flocculation — 24 hours (■f2), 48 hours (+2). 

. , .Blood examination revealed: hemoglobin 70 per cent; white blood count, 
8,8d0/cu.mm.; sedimentation rate 40 (28 C.V.), compact cells 31.6 per cent. 

Cefvieal, biopsy for confirmation of diagnosis was undertaken. _ In view of 
the inability to detect any visually demonstrable lesion, several biopsies \yere 
taken and the uterine cavity was curetted. Following a study of serial sections 
of the biopsies, a localized careinoma-in-situ was revealed. 
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Singher, Kensler, Taylor and others^® reported their obseiYations of liver 
inactivation of estradiol when the following specific deficiencies were produced; 
viz., thiamine, riboflavin, pyridoxine, pantothenic acid, biotin, and vitamin A. 
Using liver slices of rats and mice, their observations indicated that estradiol 
inactivation by the liver depends on the liver content of riboflavin and thiamine. 
The levels of pyrodoxine, pantothenic acid, biotin, and ^fitamin A in the liver 
had no influence on the inactivation of this estrogen. They concluded that 
thiamine and riboflavin are essential in the metabolism of estradiol by liver 
slices, and they state that it seems possible that these vitamins may be involved 
in estrogen metabolism through their role as members of an oxidative enzyme 
system. Zondek^® reported that the liver is capable of inactivating from 80 per 
cent to 90 per cent of added estrogen in vitro. 



Fig. llA . — Experimental intraspienic estrogenic adminl.stration to castrate female rats. 
Diagram illustrating experimental eviiience of iiutrition-llvcr-e.strogen ititcr-relation.sliip in /inl- 
mals. Estrogen from the spleen enters portal circulation travelling direct to the liver. In Fig. 
11 A with normal liver function the liver Inactivates the estrogen and no estrus develops. 


Golden and Sevringhaus"' transplanted rat ovaries to the mesentery and 
to the axillae. Estims did not occur in animals with ovaries in the poidal cir- 
culation, but did occur in those with tran.splants in the axillae. 

TalboU^ extended the observation of Golden and Sevringhaus-' on destruc- 
tion of endogenous estrogen by demonstrating that a liver poison, earbonteti‘a- 
cWoride, can impair the estrogen-inactivating mcchani.sm. 

It has been recognized that menorrhagia and metrorrhagia may occur early 
in the course of cirrhosis of the liver,*’ and the work of Gyorgj' and Goldblatt,*'* 




Volume S4 
Number 3 


CERVICAL CANCER 


373 


was noted, in tliat the gums were toothless, a total dental extraction having- been 
performed for dental caries two months previously. Pelvic examination re- 
vealed that the liymen was intact and the pelvic organs normal, though with 
an infantile tendency. 

Following bed rest in the ho.sjjital there Avas no apparent diminution in 
bleeding. 

Daily vaginal cytology smears were taken, shoAving a persisting high corni- 
fication plateau AAdth clusters of endometrial appearing cells and considerable 
blood. 

Biochemical examination gave the folloAving results: Nonprotein nitrogen 
20.4 mg. per cent; total protein 6.18 mg. per cent; albumin 4.02 mg. per cent; 
globulin 2.16 mg. per cent; bilirubin — direct 0.225 mg. per cent, indirect — 
0.55 mg. per cent. 

Liver. function tests shoAved bromsulphalein 2.4 per cent retention; eephalin 
flocculation 24 houi-s — negative, 48 liours — negatiA’C; hippurie acid 1.5115 Gm. 
Blood examination shoAved; hemoglobin 65 per cent; sedimentation rate — first 
hour 25 (C.V.9) ; white blood count, 8,900 per cu.mm.; prothrombin time, 36 
seconds. Riboflavin Avas ac-190.0, pc-330.7. Thiamine AA'^as ac-11, pc-51. 

This patient Avas treated further by having a curettement folIoAAung com- 
pletion of her biochemical studies. At the time of the operation, the pelvic 
organs Avere found to appear normal. When the nterine cavity Avas exiAlored, 
a large quantity of thick endometritun Avas evacuated, and parts of this appeared 
to be grossly firm and polypoidal. FolloAA'ing operation, the patient Avas placed 
on large daily doses of thiamine. 

Pathologic study of the tissue removed shoAved numerous endoinetrial 
polypi Avith marked glandular hjqierplasia and slight cystic cliange in evidence. 
Parts of the gland tissue presented an appearance of groAvth of an adenomatous 
character. Indeed, the pattern Avas sucli that if tlie patient had l)een 40 years 
of age instead of 14, the tissue Avould have been considered carefully before 
.dismissing borderline malignant change. 

This patient has resumed a normal menstrual cycle during the past eighteen 
months on a corrected dietary regime-supplemented by adequate doses of vitamin 
B complex. 

Liver Studies in Animals 

Certain evidence has already been presented in animal studies to sIioav that 
liver damage sufficient to interfere Avith the excretion of tlie estrogens does occur. 

Biskind and Biskind^' reported that Autamin B complex deficiency interferes 
Avith estrone inactivation in the liver in female rats. They implanted pellets 
of estrone in the spleens of adult castrated female rats. The estrone must pass 
directly to the liver by Avay of the portal circulation before reaching the systemic 
circulation. While these animals Avere fed a normal stock diet, no estnis de- 
Amloped. When the diet Avas changed to one totally deficient in Autamin B com- 
plex, it Avas observed that Avithin tAAm Aveeks on this diet, irregular estrual 
changes began to occur. This Avas interpreted as indicating tliat the esti’one 
Avas not, being completely inaetiAmted, and after three Aveeks on this diet, tlie 
' rats remained in a state of constant estrus. 

Since this time numerous iiiAmstigators haAm confirmed the observations of 
Biskind and Biskind.^^ Segaloif and Segaloff^® found that a deficiency of the 
B vitamins decreased the ability of the rat’s liA^er to inactiAmte estrone, alpha- 
estradiol, and diethylstilbestrol, as indicated by an increased vaginal response 
to intrasplenically-injected estrogen. When either thiamine or riboflaAon Avere 
administered in large doses, the rate of inactiAmtion of estrone and alpha- 
estradiol (but not of diethylstilbestrol) returned to a normal level. 
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great secretion of estrogen leading up to the time of ovulation. Its effect is also 
specifically exerted upon the squamous epithelium of the vagina, and a compa- 
rable manifestation of growth may be observed in this tissue coincident to the 
endometrial changes. The utei’ine cervix is covered by the same type of epi- 
thelium and reacts to the same groYffh .stimulus, and this is the ti.ssue most com- 
monly involved in cancer in tlie human female. 

Pineus and Graubard,-' in studying estrogen metabolism in seven women 
.suffering from cancer of the uterus, concluded that these cases metabolized the 
estrogen in an abnormal manner. While noneaneerous women .showed a definite 
increased total estrogen output (in the urine) following admini.stration of 
estrone plus progesterone, the cancer eases showed a negligible increase in the 
urine after the same treatment. The fact that the estrogen was not excreted 
the same as in a nonmalignant case sugge.sts more profound liver impairment. 

The administration of estrogens to certain animals has been followed by 
the development of various tn^es of neoplasia. 

A recent survey of evidence of estrogenic activity in 62 granulosa-cell 
tumors has been made by Hodgson, Dockerty, and Mussey.*® They cite '‘evi- 
dence of h 3 ’’per-estrinism is afforded in our series by s.>Tnptoms of preeoeiou.s 
pubert}’’, amenorrhea, and postmenopausal bleeding’' and observed that “uri- 
naiy assay’s performed in the ease of a woman, aged 57 ^mar.s, were positive for 
eight rat units of estrogen per liter of urine excreted during the first twenty- 
four postoperative hours. The excretion of estrogen dropped to zero during 
the next twe 2 it 3 ^-four hours. Blood and urine assa 3 ^s should be perfoimed in 
these cases both preoperatively and po.stoperatively to widen our information 
concerning the excretion of estrogen as well as to aid in clinical diagno.sis.” 
Thej’ reported proliferative endometriiun in 67 per cent of their cases. In 
thirty-eight postmenopausal patients who had granulosa-cell tumor thej" re- 
ported 21 per cent as showing endometrial carcinoma and, in almost one-third 
of these cases, carcinoma of the breast Avitii axiilarv metastasis also developed. 
They concluded that “this phenomenon of coexistent ovarian endometrial and 
mammarj^ carcinoma in tlie Imman being bears a marked similarity to the 
re.sults of experiments on laboratoiy animals in wliich estrogen .stimulation 
appears to be a factor in carcinogenesis.” 

In animals it has been found that the implantation of ovarian tissue pro- 
duced cancer of the breast in cancer-su.sceptible mice and it was felt that some 
secretion of the ovary played a role in the production of cancer. For a long 
time it has been recognized that certain coal tar products produced cancer witli 
greater certainty than anj* other known chemical or physical irritant. The 
chemical structure of such substances has been found to contain benzene rings 
linked together. Certain active .sub.stanccs Avere found in the sex hormones, the 
bile acid.s, and in chole.sterol exhibiting a .similarity in structure to the coal tar 
preparations. 

Bhoads'*' has presented evidence to shoAv that in J’ats the admini.stration 
of one of these two-benzene-J'ing sub.stanccs, “butter yellow” will result in the 
development of cancer asIicii their diet consisted of polished rice and carrots. 
It Avas found that if liA'cr or yca.st Avas added to the basal diet, no cancer oc- 
curred. Here, elearl.v, Avas an exj)ei’iment in Avhicli a dietan- constituent, rich 
in its content of the vitamins of the B complex, Avas pi-otective against induced 
cancer. In studies of the vitamin B content of cancer ti.ssue, it has been shoAvn 
that the tis.sue of human, as Avell as of mouse cairinoma, is low in its content 
of vitamin B. This Avas reported in 1 929 by Jackson and Kranz.’*'’^ 

Extenshm studies on numerous experimental animals, including monkcy.s, 
indicate that prolonged and not necessarily excessive administration of estrogens 
mav produce ehantres in the epithelial structures Avhich they normally stimulate. 
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and of others has demonstrated that cirrhosis of the liver is knovm to result 
from nutritional deficiency. Sources of the B complex have been shown to 
protect the liver against a variety of toxic agents such as lead, arsenic di- 
methylaniloazo-benzene, which cause functional and morphologic damage to this 
organ. In addition to this evidence, Goldberger^® has shovm that menorrhagia 
may occur in pellagra. 

_ , In_ 1940, Glass, Edmondson, and SolP® reported that in male patients with 
cirrhosis of the liver the estrogen in the urine appeared in active form. Gjme- 
comastia and testicular atrophy were associated with the excess of free estrogen. 

Estrogen as a Carcinogen 

Whether or not the accumulation of uncertain quantities of estrogens in 
the body would act as a carcinogen to the estrogen-susceptible tissues of the 
MiilLerian tract and possibly the glands of the breast, is worthy of consideration. 


CERVICAL CANCER 



VAGlUftL SMEAR 


(CONlSTPiNT ESTKOS) 


Fie. 11 B.— Experimental intrasplenic estrogenic aclministration to , 

Diagram illustrating experimental evidence of nutrition-liver-estrogim ill 

mals. Estrogen from the spleen enters portal circulation travelling direct to the in er. in i g. 
11 B constant estrus develops. 

References; Biskind. M. S., and-Biskind, G. R.: Endocrinol. 31 : 100. 1942. Segaloff am 
Segaloff, Endocrinol. 84; 340. 1944. Slngher, H. O., Kensler, C. J.. Rhoads, Q. 1 .. et ai., J. 
Biol. Chem. 154: 70, 1944. 


It is. ImovTi that estrogen is essentially a growth-promoting hormone affecting 
the Uterine and vaginal tissues and, to a lesser extent, the mammary gmiid- 
During a normal cycle the endometrium manifests the most rapid phjsiologie 
proliferation during the follicular phase under the influence of an increasinglv 
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The results of thiamine and riboflavin tabulated in the charts below are taken 
in each case from the pc, reading. 

3. Liver Function Tests . — Through the cooperation of Dr. M. M. Hoffman, 
liver function tests were attempted in those cases w'ho were available for tliis 
type of investigation. Unfortunately, the number of patients undergoing this 
study was small, and the results are therefore inconclusive. The cephalin floc- 
culation test and the bromsulphalein tests showed' more consistently abnormal 
readings than other liver tests. 

4. Urinary Estrogens . — ^Urinary assays of estrogen were attempted in a 
few cases. Slost of the patients, however, were not readily available for this 
tj^e of study, and it was felt inconclusive to attempt these arduous studies 
without adequate control over the sul)jeets. For accurate studies the entire 
urinary output over a considerable period of time would require analysis, and 
a single 24- or 48-hour quantity would not be conclusive. 

Nutritional Studies 

It perhaps seems remarkable in these days of scientific enlightenment and 
dietary refinement that deficiency would occur irrespective of the economic 
status of the patient. It has long been a general feeling among gjmecologists 
that dietetics were not directly concerned with the production of pelvic pathol- 
ogy, and that the need for vitamins in particular was generally overntressed. 
It would seem logical that the average person vdth a normal appetite for the 
various staple foods should not develop a deficiency due to an inadequate intake. 
A study of thiamine physiology and metabolism I’eveals evidence to indicate 
that this substance would appear to be particularly vulnerable to intermittent 
or chronic depletion without gross deficiency in the diet as a whole. This tend- 
ency would appear to depend upon the fact that little thiamine is stored in the 
organism, and the amount is only sufiieient to maintain proper life for a few 
days. A daily intake of thiamine is nece.ssary, and the organism absorbs only 
enough for the immediate needs. The exce.ss is de.stroyed or excreted. More 
is required when a high carbohydrate diet is taken or when alcohol is imbibed. 
We have found that a vicious cycle may develop as anorexia and constipation 
frequently develop in the presence of even a mild deficiency. Therefore, Hie 
more persistent the anorexia, the more chronic the deficiency becomes. 

This vicious cycle would appear to be of more than passing importance. 
A discussion of dietary habits with some of our patients found to have a low 
thiamine excretion level has proved most illuminating. Some of these patients 
when que.stioned have admitted a diet consi.sting of tea and toast and potatoes, 
and when asked why they did not cat more, they indicated that they had no 
appetite and had almost to force them.selves to eat what they did. Chronic 
constipation is consistently present and loss of weight has not been uncommon. 
Chronicity appears to be the rule once the.se patients slip into this nit. In an 
effort to detennine whether the thiamine excretion level may have been onlj' a 
transient deficiency, repeat tests have been done from month to month on cer- 
tain eases vlthout alteration of diet. These cases have most consistently .shovm 
a persisting low level over a period of several months. On the other hand, by 
simple correction of diet, the excretion levels have been nonnalized within an 
interval of seven days. The majority of the.se patients have not exhibited the 
appearance of undeniourishmcnt. On the contrary, most of them were a little 
ovenveight and, in addition, showed a lowered basal metabolic rate. Indeed, 
many of the patients admitted con.stant dieting in an effoil to keep their weight 
down This usually signifies a low fat intake which would seem to be one of 
the possible reasoms whv such patients would de%'elop the thiamine deficiency, 
as the lower the fat intake, the greater becomes the body requirements of 
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that is, inanmiary, endometrial, and cervical epithelia, which vary from benign 
hyperpksia to definite malignancy. 

Gemmel and Jeffeoate,^^ in 1939, reported three cases of carcinoma of the 
cervix in a series of more than forty eases of senile vaginitis and kraurosis 
ynlvae treated with estrogens. 

Anchinloss and Haagensen^^ in 1940 reported a case of mammary carcinoma 
with axillary metastasis in a woman treated for menopausal s:^mptoms for over 
a year mth moderately heavy doses of estradiol benzoate. They believe that in 
this ease the .cancer was probablj^ produced by the estrogen in a woman with 
a definitely bad family histor3\ 

J. S. Henry,®® in a recent extensive survey of the role of estrogen in car- 
• cinogenesis, reports two cases of endometrial overgrowth of a malignant or pre- 
cancerous nature in women who had taken an estrogen continuously over a 
prolonged period of time. He considers it probable that the changes found in 
these cases were produced by the estrogen therapy, and wisely counsels that 
]3rolonged or excessive administration of these hormones in practice should not 
■ be undertaken without careful consideration and knowledge of their potential- 
ities. From the evidence presented, it would appear that the administration of 
estrogen may be liannful in those cases where obscure liver damage might have 
followed a dietary deficiency or some other damaging influence. 

Method of Investigation 

1. Cytology . — Cytology tests were taken from the cervix using the method 
described by Ayre and Dakin.®* The secretions aspirated from the external os 
of the cervix presented e^ddenee, first, as to the diagnosis of cancer, and second, 
by careful eornification counts of the cellular elements, endogenous estrogen 
levels were assayed. In those cases of advanced carcinoma, and in the cases of 
hemorrhage where the quantity of blood or purulent material obscured the 
eornified elements, a special technique was used for the eornification estimation. 
Using a speculum, a small spatula was employed to scrape the smooth mucosal 
surface of the cervix peripheral to the growth, thus avoiding the thick admix- 
ture of mucus, leucocytes, and blood on the surface of the growth and covering 
the vaginal floor. This permitted, we feel, a more accurate estimation of the 
estrogenic eornification. The fifty cases of cancer in this present investigation 
were studied using this technique while the preceding 150 odd cases were studied 
using the older method. We feel that this improved technique accounts for the 
higher percentage found to exhibit abnormally high eornification levels. The 
spatula technique has proved invaluable in the diagnosis of microscopic cancer, 
as the cells exfoliated precisely from the squamocolumnar junction may be 
scraped up in this selective fashion and .smeared on the slide. This new tech- 
nique has been described elsewhere.®® 

2. Nutrition . — The nutrition studies were made by Dr. W. A. Andreae of 
the Nutrition Department of the Medical Laboratory of McGill University 
Clijiie. It is noteworthy that the biochemists in the Nutrition Department had 
no knowledge or information of - which specimens were from cancer cases, and 
which were from controls, before the results were computed. The vitamin 
status in the present investigation was estimated by a vitamin tolerance tech- 
nique. Pollowng a vitamin-free supper, the night ririne from 12 midnight to 
8 A.M. was collected in a bottle containing acetic acid. In the morning, after a 
vitamin-free breakfast, an intramuscular injection of 1 mg. thiamine and 1 mg. 
riboflavin was given and the urine collected for the subsequent foui’-hour period. 
Both specimens were analyzed — by the thiochrome method of Wang and Harris®" 
for thiamine, and by the Ferrebee method®" for riboflavin. Patients with below 
normal excretion values were classed as deficient in thiamine and/or riboflavin. 
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Abnormal endogenons estrogenic activity has been interpreted by cornifi- 
cation counts 'in vaginal and cervical smears. The degree of abnormality rep- 
resented by pins or minus takes into consideration Ihe age of the patient and 
the stage of the menstrual cycle. Whethei’ the eornification count is slightly 
elevated above normal, or is marked, is indicated by degrees, viz., one, two oV 
three plus. “N” represents normal expectations, and minus represents a lower 
than normal eornification level. 


Analysis of Results 


Chronicity oi- variability of all three factors under consideration must be 
borne in mind. The infection is chronic and probably does not vary appre- 
ciably from month to month. Blood estrogens normallj’- are believed to vary 
in a cyclic fa.shion. This may be greatlj’’ changed by liver dysfunction. Tissue 
estrogens, on the other hand, may be more constant due to fixation. Thiamine 
excretion might be expected to vary with the diet. While the intake of thiarame 
in the diet of most people would tend to show some variation from Aveek to week, 
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Fip. 12A. — Graphic repre."enta.tion of tlilrimiiie-cstroKen findiriKK in .90 cancer ca.‘;es. 


dietarj" habits and errors of habit do show a tendenc.v to chronicity, and, as we 
have indicated elsewhere, once the.se patients Jiave slipped into tlie rut of defi- 
ciency, the vicious cycle resulting may tend to keep them there, and in the 
patients on whom repeat levels were taken over a ])eriod of monlh.s, chronic 
deficiency was demonstrable. The tissue estrogens might also tend to .show 
some variation. Primarily, the blood estrogen level, and secondarilj', the uri- 
nary and ti.ssue estrogens, would depend upon vanable production, metaboli.sni, 
and excretion. According to our i)resently discussed evidence, the metaholisni 
and excretion might vary with the diet and liver function, and also with infee- 
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tMamine, Therefore, it would seem that two different types of dietary errors 
might predispose to thiamine depletion — ^those who are living on sweets and 
starches, and those who are constantly dieting to prevent or minimize obesity. 

Thiamine is a water-sohible substance which is absorbed in the small in- 
testine and is partly secreted in the gastric juice. It is stored in certain organs, 
namely, the Iddney, liver, and heart, in small but variable amounts. It seems 
, surprising that pork muscle contains eight times as much as beef. 

. Thiamine is important in carbohydrate metabolism. Glycogen requires its 
presence to be properly metabolized. Thyroxin secretion increases general 
metabolism and therefore necessitates an increased amount of Bj. The thiamine 
requirements are variable. More is needed in pregnancy, in hard physical labor, 
or with increased metabolism. A diet rich in fats reduces the amount of 
thiamine needed. In general, the daily minimal requirements are 50 to 300 
international units. 

A deficiency of thiamine can be accurately detected by measuring the 
amount excreted in the urine. A normal person excretes 100 mierograms 
per day. 

With so much discussion of vitamin therapy nowadays, one might be led 
to believe that they are a “cure-all.” The truth, however, is that vitamins are 
only nutritional elements, and to say that a vitamin would cure a deficiency or 
a disease resulting from a deficiency, is simply to saj’- that a well-balanced diet, 
properly absorbed and utilized, would have prevented the disorder. 

Results 

A group of 100 gynecologic cases manifesting evidence of malignancy or 
normalcy have been studied cytologieally for evidence of estrogenic activity in 
the gyne-cytology laboratory and nutritionally by thiamine excretion assays 
performed in the Nutrition Department of the Medical Laboratories of the 
McGill University Clinic. The series is made up of 50 cases of cervical cancer. 
Fifty controls were studied concurrently by similar vitamin-honoone assays. 
These controls were selected on the basis of normal gjmecologic health, both 
subjectively and objectively, patients of a similar age group to the cancer seiles 
being selected wherever possible. The results liave been sho'vvn graphically in 
Table I. 

Table I 



HIGH COBN. 
LOW TTTlAM. 

HIGH CORN. 

NORMAL AND 
LOW CORN. 

1 NORMAL 

THIAM. 

LOW 

THIAM. 

50 Cancer 

S2% 

92% 

8% 

14% 

86% 

50 Controls 

0 

6.2% 

94% 

90% 

10% 


EesuUs of Eiboflavin EsUmaiions 



Total number of cases studied 


100 

% of cases 

having riboflavin test 


80% 

% of lo%v riboflavin in 38 

cases of cancer 

3G.S% 

% of low riboflavin in 42 control cases 



6.8% 


Explanation 

The tliiamine excretion level used by Dr. W. A. Andreae of the Nutrition 
Laboratory to denote deficiency of thiamine is 200 a during the four-hour period 
following the injection of the 1 mg. test-dose of thiamine parenterally. For the 
purpose of this investigation 175 a has been chosen as the arbitrary level for 
noi'mals in order to eliminate borderline cases. In the majoi'ity of the eases, 
riboflavin levels were also investigated. It is unfortunate that lack of adequate 
laboratory assistance made it impossible to measure this function in all cases. 
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The thiamine deficiency may also exert a dual role, acting on the liver, 
but also acting locally upon tissue cells in such a manner as to affect the 
metabolism and growth character of the individual cells of the cervix. 

The fact that thiamine deficiency exists does not per se imply that the 
estrogen will be high and, therefore, that a cancer-potential exists. Ten per 
cent of the controls were thiamine deficient but they did not show high estro- 
gen. This confirms that estrogen production is independent .of the nutrition 
status, except possibly in acute starvation where menstruation and ovarian 
function may cease. This suggests, too, that the absence of the estrogen might 
nullify the neoplastic hazard. 

It must be remembered that the eases we have analyzed have not been 
starvation victims, but rather, mild, probably chronic deficients. A statistical 
survey of cancer incidence in Europe during the next few years might yield 
valuable information if the machinery’' were available to collect accurate records. 

Whether the low thiamine levels signify a pure deficiency of this nutri- 
tional element, or whether they signify a more general nutritional deficiency 
state of which the low thiamine is only an indicator we cannot be certain. 
Some evidence points to a pure thiamine deficiency. Most of our cases 
analyzed for vitamin A and vitamin C levels have .shown normalcy in these 
respects. While our riboflavin results are incomplete, those available, Avhich 
include 80 per cent of our series, tend to indicate that riboflavin occupies a 
secondary position in frequency of depletion and probably also in velocity, to 
thiamine. While the majority of eases have shown a mild or moderate thi- 
amine deficiency, usually only the modei*ate or severe cases have revealed a 
drop in the riboflavin level. Of our total series of cancer case.s, 36.8 per cent 
have been shown to be deficient in this vitamin factor. In attempting to cori’cct 
thiamine and ribofla'^in deficiencies by improved diet alone, our cases have 
shown further that the thiamine level is recovered more quickly than the 
riboflavin. 

Chronicity is an unknovm factor, but recent findings in early microscopic 
cervical cancers point to a long period of development, probably several years. 
Most people develop a fixed habit of diet, and a dietary error over a period of 
time would tend to produce a chronic deficiency. Chronicity would seem to 
be the rule, too, in regard to the infection and to the persisting estrogen 
stimulation. 

While there are still many unknowns in the enzymic activity of thiamine 
and riboflavin as related to body and tissue metabolism, liver function and 
estrogen metabolism, the frequency of the reported combination of findings 
would appear to be more than coincidental. It has long been recognized that 
chronic irritation is a contributing factor leading to the development of many 
types of cancer. It is accepted Icnowledge that infection alone will not pro- 
duce a malignant growth Avithout the addition of other unknoAvn factors. It 
would appear that both nutrition and e.strogen have a role to play. Undoubt- 
edly, the precise intensity, chronicity, and selectivity of all three elements 
must exert a fundamental force upon body tissue and cell metabolism, and 
these factors are still obscure. 

It was mentioned in the previous publication'^ that even while the thiamine- 
estrogen hypothesis Avas still on the proAing ground, it Avas possible to use the 
tAvo tests: (1) the cytology test (a) to detect uterine cancer, or (b) to detect 
abnormally high cornification, and (2) to check the thiamine IcAml. It Avas 
.stated that CA'en in the ab.sence of cancer cells, the demon.stration of a linkage 
of high comification and Ioaa’ thiamine coastituted a possible preeancer indi- 
cation Avhich might be corrected. Since this time, and folloAvung a routine 
cytologic investigation of the ceiwices of a large gi'oup of several hundred 
Avomen Avith no definite gynecologic complaints, cytologic evidence and biopsy 
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tioli in the cervix. If infection does canse a fixation of estrogen in the cervical 
tissue, the degree of stability of this fixation Avould also influence excretion 
levels. It may also help explain the finding of excess tissue estrogens in post- 
menopausal cancers. If the estrogen is firmly bound in these cells, the blood 
and urine estrogens might disappear entirely, wliile that in these tissues might 
remain. It is uncertain at our present stage of incomplete knowledge how 
much the concentration of e.strogen in cer\ncal tissues may depend upon changes 
in s.ystemic levels and how much upon local changes. There are two po-ssibie 
considerations. First, the systemic changes which may result from tlie nulri- 
tional deficiency, liver dysfunction, and resultant estrogen accumulation in the 
blood; On the other hand, the purely local fixation and concentration of esti-ogen 
in the infected cervical tissues must be considered. Probably botli mechanisms 
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mg’. 12B. — Graphic representation of thiamine-estrogen findings in 50 control cases. 


are active, the systemic changes probably varying considerably depending upon 
the variable dietarj’- intake, the production of estrogen, and its accumulation in 
the blood. It seems likely that changes in estrogen blood levels might be rapid 
and considerable. The tissue estrogens in the cervix would also tend to rise 
Avith the availability of more estrogen from the blood, but it might not fall as 
quickly due to the tissue fixation. Such a mechanism Avould offer at least a 
partial explanation for the finding of eAudence of abnormally high tissue 
estrogens in postmenopausal or senile Avomen suft’ering irom cervical carcinoma. 
While the blood may be subject to transient eleAmtions in the estrogen IcAml 
produced by either a temporary rise in production by the oAmry or possibly 
the adrenal, or by a possible liA^er block Avhich leads to tempoi’ary acci^ula- 
tion of CAmn small traces being produced — such elcAmtions of estrogen thougli 
transient might permit the coneenti’ation of these estrogens more pernianenuy 
in the eeiwical tissue exerting affinity tOAAmrd this substance. 
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of blood were noted. These patients have shown in general a low basal meta- 
bolic rate of -10 to -20, while they have exhibited a normal blood picture. In 
other words, these cases of beginning-cancer show the same evidence of our 
theoretical carcinogenic mechanism . as the more advanced lesions. This fad 
Avould seem to be significant because forces in the body controlling groAvth 
which become disordered in some specific manner to produce a growth of a 



Flp. I'l. — Low power of same growth as shown in Pig. 13. Note Infected gland.s and tl.s.sucs. 



Fig. 15. — Clinical appearance of cciwix in .same ca.se at tlio pre.sent lime. 

malignant nature — tliese forces are not necessarily fixed in tlieir intensity and 
chronieity. Recent com])arative studies of i-ales of growth in a preinvasive as 
compared to inimsive cai-cinoma of the cei-vix )-eveal most intci’esting and 
hopeful evidence of two separate rates of growlli activity in tlie preinvasive, 
silent stage as contrasted with tlie inva.sive clinically demon.strahh! stage. Rvi- 
denee lias been rejiorted elsewlierc"*' that a long interval of from one to eight 
vears, or longer, may elapse between the preinvasive and the invasive stage of 
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confirmation have been found of microscopic preinvasive carcinomas in a sur- 
prisingly large number of cases. It is of interest, and probably also of sig- 
nificance, that these patients appear clinically to be in good gynecologic health 
ndth the exception that they show signs .of the so-frequent chronic cervicitis. 
Yet their squamous cells scraped from the squamocolumnar junction of the 
cervix^® show evidence of neoplastic changes in addition to abnormally high 
tissue estrogens. These patients have also shown the same high consistency 
in their deficient thiamine excretion levels. 



Fig. 13. — ^Pathologic study of cervical growth under high power. Observe numerous 
mitotic figures and large malignant-appearing cells. Two different pathologists have diagnosed 
this growth .as carcinoma. Was this cancerlike growth induced in this 25-year-old patient by 
the administration of estrogen while nutritionally deficient? Inflammatory exudate throughout 
sub-epithelial tissues (Fig. 14) is apparent. 


These eases proved instructive, firstly because they may be considered to 
be “cancer-in-the-making.” The lesions are minute and no secondary influ- 
ence upon general body nutrition was apparent. Cachexia was totally absent, 
and any possible reverse toxic action (if any occurs) of a large malignant 
growth upon the liver and body metabolism was absent. Symptomatically, 
most of these patients complained of mild_ gastrointestinal distui'bances with 
loss of appetite and constipation and occasionally some loss of weight. Gyiie- 
cologically, leucorrhea, menorrhagia, and occasional intermenstrual spotting 
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It was considered to be of some significance that 18 of 22 of our cancer 
cases tested showed borderline or abnormal function as indicated by the 
bromsulphalein or cephalin flocculation tests. While we must consider that 
liver impairment may result from some toxic substance elaborated by the 
malignant groAvth, this would hardly seem to be the explanation in lesions of 
microscopic size. Of passing interest is the fact that of the cases showing this 
evidence of impairment, all of them at this time showed deficient thiamine 
excretion. Following the administration of thiamine chloride orally and 
parenterally to six of them, definite change in the liver function reading was 
noted within seven to ten days. The abnormal liver function reading in all 
six of these cases had changed to a normal reading. No other change in the 
regimen in these cases could be determined, which might explain this improve- 
ment. The clinical improvement in cancer cases, regardless of stage, is strik- 
ing. Following correction of nutritional defects, these patients lose some of 
their cachetic appearance and show improvement in appetite. Some of them 
have, over a period of months, improved dramatically, gaining as much as 
twenty to thirty pounds in weight. It has been observed, too, that patients 
receiving thiamine or B complex in large doses during the course of x-ray or 
radium treatment, have exliibited a greatly reduced degree of the usual radia- 
tion sickness. Such clinical changes might be expected in the presence of a 
deficiency. But the change in the liver function readings may be of some sig- 
nificance. While the small number of eases studied for liver function permit 
no definite conclusions, the leads established demand more intensive investigation. 

' Speculation on Nature of Cancer Production 

Is squamous cancer of the cervix the disordered growth response to per- 
sisting estrogen concentration in inflamed squamous tissues in the presence of 
a nutritional deficiency t Does a thiamine deficiency act directly upon the 
proliferating squamous cell, impairing its enzyme pattern and its metabolism? 

While the evidence presented of excess tissue estrogens, of chronic pei’- 
sisting infection in the cervix, and of a general deficiency of excretion of 
thiamine by uruiary assay perhaps offers an incomplete picture to provide 
proof of cancer causation, the correlation of these three factors provides an 
interesting speculative picture. We might say that in cervical cancer the 
linkage between chronic infection and estrogen fixation in cervical cells ex- 
plains a great deal regarding the relationship of inflammation to cancer 
growth. jMany gynecologists have noted the great frequency of occurrence of 
chronic cervicitis. Probably four out of five cervices show some low-grade 
persisting infection in the cervix which probably remains there for years. The 
fixation and resultant concentration of estrogen in the cervix would tend to 
produce increased proliferation of the squamous cells which may be continu- 
ous over a period of years. The chronic infection has been compared to a 
factor producing chronic irritation in these tissues. The addition of the 
estrogen factor further accelerates healing or growth response as a result of 
this tissue-selective growth stimulant. The associated nutritional deficiency 
may act entirely through the liver, or its action may be purely local in the 
individual tissue cells, or there may be a combination. An interesting possi- 
bility is the speculation that the continuous estrogen stimulation upon the 
squamous cells producing chronic proliferation may result in exhaustion of 
these cells or of the tissue enzymes leading to an aben-ant type of growth 
reaction. The precise relationship of the nutritional deficiency to the “wearing- 
out” process of the cells leading to the almormal type of growth is not clear. Its 
action upon liver function and resultant estrogen accumulation is easily under- 
stood. But whether there is a direct action locally in the tissues upon cell 
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cervical squamous carcinoma. At some point during this interval, a definite 
change occurs. Whether this is due to a change in force, intensity, or ehronicity 
of the factors under consideration is not certain. Some g5rue cold gists have 
argued that a change may also ocenr in the opposite direction, i.e., to produce 
a regression and spontaneous disappearance of the lesion rather than a pro- 
gression to clinical carcinoma. While it is fascinating to dAvell upon this 
prospect, evidence to date has revealed numerous cases to sIioav that invasion 
ultimately does occur, while no evidence has as yet been reported to show 
that , the reverse may happen. This remains as an interesting possibility for 
further investigation. Whatever particular combination of forces may initiate 
an invasive cancer, is probably not the same combination of forces which may 
act to sustain this growth, once fully established. We know that once full- 
blown, invading carcinoma becomes a reality, it becomes totally independent 
of all body controls, and from this point onwards it would doubtless continue 
in its uncontrollable growth habit regardless of a diminution of whatever 
growth-stimulating factors may have produced it. 

Induced Cancer of Cervix? 

The administration of an estrogen (stilbestrol) to a 25-3’’ear-old patient 
.showing chronic cervicitis and a low thiamine excretion level was followed by 
the appearance of a caneerlike growth at the squamocolumnar junction (Figs. 
13, 14 and .15). This patient complained only of leucorrhea, fatigue, and con- 
stipation. The administration of estrogen in moderate doses over an interval 
of ten weeks was followed by vaginal spotting of blood, and cytology tests 
revealed cells .of malignant morphology. Complete excision of the squamo- 
columnar circle of the cervix revealed the lesion as shown. Details of this 
, ease have been reported elsewhere.^® The appearance of the cervix six months 
following surgical excision with the electro-cautery is shown in Fig. 15. The 
cevsdx appears normal, and no further evidence of disorder is detectable, 
clinically or cytologically. 


Human. Liver Function Studies 

While most authorities agree that liver function tests in huinan beings leave 
much to be desired, some progress has been made by certain investigators 
toward assessing various functions of the liver on the basis of the available 
liver function tests. Dr, M. M. Hoffman of the Medical Laboratories of the 
McGill University Clinic, who has studied liver function tests intensively, 
states that no single test has as yet been elaborated to assess liver damage, 
and it is possible to have liver damage sufficient to interfere with estrogen 
inactivation withorlt this damage being detectable by the tests at_ present at 
our disposal. However, some attempt has been made by us to gain what in- 
formation might be available in this regard in certain of our cancer cases, and 
whenever our cancer patients were accessible for liver function study certain 
tests were taken. The results of these are presented in Table II. 


Table II. Liver Function Results— Cancer Gases 


Number of cases having liver function test 
Number of these cases showing low thiamine 
Number of cases showing abnormal ceplialin flocculation 
or , bromsulphalein readings 
Rer cent showing abnormal liver function tests 
IVumber of cases having liver tests before and after 
correction of tliiamine deficiency 
Number of cases showing correction of abnormal liver 
' , reading after thiamine therapy 

Pei cent showing corrected reading 


20 

20 

11 

35% 

() 

0 

100 % 
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■with variations in force, intensity, and ehronieity of the particular carcino- 
genic factors which influence that particular organ. It may be, then, that the 
blow to the breast which the patient recalls, is of more than coincidental sig- 
nifleance. While it may prove harmless in the presence of a normal nutritional 
and hormonal balance, in the presence of the abnormal metabolic status, the 
resultant healing growth-reaction may result in growth of a malignant character. 

Comment 

During the course of this study Ave have been impressed by the consistent 
finding of a different cell morphology at the squamocolumnar junction, both 
in cytology smears and in tissue biopsies, in cases exhibiting the infection- 
estrogen-nutrition combination. This unusual cell-change has been most im- 
pressive in the group of microscopic preinvasive cancers, where no demon- 
strable clinical groAvth Avas detectable. Yet the cell-change Avas definite in 
cytology and Avas consistently confirmed by biopsies (e.g.. Figs. 16 and 17). 



Fig. li. — ^Extremely hyperactive proliferation in cervical epithelium in 28-year-olcl manl- 
£e.sting cervicitis, low thiamine and high tissue estrogens. Note marked nuclear changes in 
squamocolumnar zone. 

We feel sure that cytology techniques offer us a Amluable means of early 
cancer diagnosis. But more significantly they also provide us Avith ncAV micro- 
scopic sights to probe into the hidden recesses Avliieh have long held the secret 
of the fundamental nature of cancer groAvth. 

Summary 

1. Cytology studies huA'e been found valuable in early diagnosis of cervi- 
cal cancer, and in estimating endogenous estrogen. 

2. Comparative Amginal and ceiwical cornification counts haAm rcA'caled 
greater concentration of estrogens in the cervix in 87 per cent of cases studied. 

3. Some degree of chronic ceiwicitis is believed to be present in four of 
fiAm adult cervices. 
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metabolism iiiflnencing the character of cell ]n‘oliferation and growth is nncer- 
tain. But such an action seems highlj’- probable. Thiamine is necessary for 
normal glycogen metabolism, and giyeogen is related to estrogen activity in 
the cell.. It has been stated that thiamine is an essential element to permit 
normal cell growth. It has been shown that the human carcinoma cells are 
low ill thiamine, and . the present studies have confirmed a low thiamine 
excretion level in a great majority of human cancer eases. This speculative 
action of the nutritional element would appear to be a specific influence upon 
growth behavior of the cell rather than a mere acceleration of cell exhaustion 
which one would anticipate in any growing tissue whose essential nutrition 
is impaired. Perhaps the exhaustion state represents an end-point in the 
ability of the cell to proliferate and reproduce a mature differentiated cell- 
product, under the environmental conditions of stress imposed by an impaired 
enzymic pattern. Beyond this end-point evolutionary reversion to a more 
primitive embryonic type of cell-offspring might occiir producing the malig- 
nant cell. 



Fig. 1C.— Moderately hyperactive proliferation of cervical epithelium in 31-year-old patient mani- 
festing cervicitis, low thiamine, and high tissue estrogens. 


May it not be that in all cancers there are two essential combinations of 
forces? First, a general body metabolic disorder characterized by a nutritional 
deficiency, possibly liver changes, and resultant liormonal changes. This meta- 
bolic disorder may exist with variable intensity and chronicity for years with- 
out producing cancer. Ultimately the second factor is added to the picture, 
namely the focalizing factor of any chronic damaging oi’ irritating condition 
which provokes growth response. Whether due to infection, or inflammation, 
or damage, an aberrant tjT,ie of growth response results, varying in eharactei 
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4. Estrogen-fixation and concentration in infected cervical tissues is be- 
lieved to be a growth-stimulating factor predisposing to cancer. 

5. Evidence of excessive tissue estrogen has been found in 92 per cent of 
50 cervical cancers. 

6. Deficient urinary thiamine excretion has been found in 86 per cent of 
50 cervical cancers. Ten per cent of 50 controls showed the same deficiency. 

7. Eiboflavin deficiency was found in 38.8 per cent of cancer cases, and 
in 6.8 per cent of the controls. 

8. Studies of cervical biopsies illustrating alDiiormal growth proliferation 
in the presence of cervicitis, excess tissue estrogens, and low thiamine excre- 
tion are presented. 

9: Partly by speculation, partly bj^ interpretation of evidence presented, 
an attempt is made to correlate infection, excessive tissue estrogens, and nutJ'i- 
tional deficiency in the production of cervical carcinoma of the squamous type. 

10. The possible concentration of estrogen around cervical cancer lesions 
arouses great hope for improved therapy Avith radioactive isotopes. Just as 
thyroid cancer may succumb to radioactivated iodine, so also may the selective 
affinity of estrogen for proliferating Mullerian tissues enable successful treat- 
ment of cancer of the cervix. 

Dr. W. A. G. Bauld, Director of the Gynecologic Cancer Clinic, has closely collabo- 
rated throughout, and by his keen interest, ready counsel, and constructive criticism has 
contributed immeasurably to the successful completion of the present stage of this work. 
Appreciation is also expressed to Drs. J. R. Eraser, N. W. Philpott, and J. S. L. Browne for 
valuable advice and cooperation in the preparation of this work: to the Nutrition Depart- 
ment of the Medical Laboratories of the McGill University Clinic, and to Dr. P. J. Kearns, 
Chief of the Gjmecologic Pathology Laboratory of the Royal Victoria Hospital: and to 
Drs. W. A. Andreae and M. M. Hoffman for their assistance and advice regarding nutri- 
tional studies and liver function tests, respectively. 

Grateful thanks is also tendered to Dean Meakins, Director of the Medical Labora- 
tories of the McGill University Clinic. Assistance in this work has also been rendered 
by Dr. Paul Chevalier, Molson Fellow in Cancer Research, and Miss Evelyn Dakin, Director 
of Technicians in the Gyne-cytology Laboratory, who, through her tireless efforts and 
technical genius, has made a major contribution to this work. Mrs. Dorothy Peden of the 
Gynecologic Pathology Department has rendered valuable help in preparing pathologic 
sections. Miss Janet Alexander has done excellent work in the biochemical studies of the 
thiamine and riboflavin levels. 

Photomicrography by H. S. Haydon, F.B.P.S., and H. Coletta. 
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All possible landmarks were utilized to facilitate superimposition of photo- 
graph and roentgenogram. Actually, they could not be matched exactly be- 
cause of dispersion of roentgen rays. In other words, it is impossible to super- 
impose two pictures when one is made with parallel light rays and the other 
with roentgen rays divergmg at angles approaching 35 degrees. Many 
methods, including the metal markers mentioned above, were tried and dis- 
carded. The best possible correlation of roentgenogram and photograph was 
achieved by trial and error, after careful study of all discernible landmarks. 
Three observers in joint session, including Mr. Fred Kent, official photographer 
of the University of Iowa, carefully matched each pair of pictures. The re- 
sulting product was legible by transmitted light, but un.suited for reproduction 
on the printed page. Therefore, the accompanying diagrams were carefully 
drawn from the roentgenograms and photographs and faithfully adhere to the 
original. In each instance red lines indicate the supine, or the lateral recum- 
bent position, as the case may be. Solid black lines represent the .sitting posi- 
tion. Standing is portrayed by dotted lines. 

For purposes of this study, four variations of uterine position are recog- 
nized, viz: station, flexion, version, and cession. “ Station is employed to 
indicate the height of the cervix in the pelvic basin. “Flexion” refers to 
bending of the uterine canal. “Version” means rotation of the entire uterus 
around a transverse axis. The amount of “cession” indicate.s the distance of 
the cervix from the .s^'^mphysis pubis. Thus, a “ retroeessed ” uterus sags 
posteriorly toward the sacrum. 


Results 

The original study, presented as an exhibit and referred to above, included 
thirteen patients of whom ten were normal from a gjmecologic standpoint, and 
three suffered with genital prolapse. Since results were quite uniform in 
these women, irrespective of parit 3 ^, it is superfluous to diagi’am the findings 
of each. Therefore, only average results illustrated bj’’ a normal subject with 
habitual anteversion (Fig. 1), a normal subject with habitual flexioretroversion 
(Fig, 2), and the findings from a patient -with incomplete (Fig. 3), and a pa- 
tient with complete prolapse (Fig. 4) are presented. 

Kahitual Anteversion. — Figs. lA and 115 represent characteristic positions 
of the uterus in a subject with normal genitalia and habitual anteversion. The 
re.sults portrajmd here are typical, irrespective of parity, of other women of 
the original study. As might be expected, lowest uterine stations accompanied 
vertical positions of the trunk (Fig. lA and IB). There was no significant 
alteration of uterine flexion or version with change of bodj' posture. On the 
other hand, retrocession was perceptible in the standing posture, and markedly 
increased with sitting. 

HahiUial Flexioretroversion. — Figs. 2A and 2B represent characteristic 
positions of the uteims in a subject with normal genitalia and habitual flexiorct- 
roversion. The results portrajmd here are typical, irrespective of parity, ol 
other women of the original study. In conformity to the pre\dously described 
subject, tlie lowest stations accompanied vertical positions of the trunk. Thei'C 
was little change in flexion and vei-sion between the lateral recumbent and stand- 
ing po.stures. On the other hand, a con.sidcrable increase in retroflexion and 
retroversion was noticed when the .subject .sat upright. The amount of retroces- 
sion in the two erect attitudes (sitting, standing) was similar, but much greater 
than with right lateral recumbency. 

Incomplete Prolapse with cxjstocele. — Figs, ZA and ZB demonstrate utcro- 
pelvic relationships in a postmenopausal woman with incomplete prolapse and 
moderate cy.stocele. Flexion did not occur with any position. Interestingly, 
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F ORTY-FIVE years ago Tandler^ taught that the normal uterus is a movable 
organ. In 1936, Harris, Mengert, and Plass^ demonstrated with bimanual 
palpation that it alters its position in response to postural change. Diddle, 
Mengert, and EarP confirmed this finding radiographieallj’’ in 1939 with an 
exhibit of superimposed photographs and roentgenograms. Part of this mate- 
rial was utilized in the present study to illustrate the amount of uterine move- 
ment with change in hody posture. Diagrammatic line drawings were used, 
since it was impossible from a practical standpoint to reproduce the original 
material. 

Subjects 

Data of four representative subjects were selected from the thirteen gyne- 
cologic patients forming the basis of the exhibit by Diddle, Mengert, and Earl.“ 
Two of these four subjects were normal, apparently healthy, young women ad- 
mitted for various minor complaints not stemming from the pelvis. They were 
selected because one of them presented typically average genitalia, while the 
freely movable uterus^ of the other habitually lay in mild flexioretroversion. 
Two were postmenopausal, and were admitted for repair of an incomplete and 
a complete uterine prolapse, respectively. All four women were in excellent 
nutritional states. 

Method 

The length and direction of the uterine canal were visualized by means 
of a ureteral catheter, inserted to the fundus, and cut off flush with the ex- 
ternal cervical os. The surface of the vaginal' portion of the cervix was vi.sual- 
ized with a snugly fitting, aluminum contraceptive cap. The total weight 
of both of these artifacts was small, less than 13 Gm., and is believed to exert 
no significant influence on the final result. In addition, the urinary bladder 
was delineated in two subjects .(normal anteversion and complete uterine pro- 
lapse) by the instillation of sodium iodide solution. Metal markei's were 
placed on the medial and lateral aspects of the right thigh and, in some in- 
stances, above the right iliac crest. 

Anteroposterior roentgenograms of each subject lying supine were made. 
Following this she turned to the right side for the lateral recumbent view. 
Next, anteroposterior, and right lateral roentgenograms Avere _made_ "SAith eaeli 
subject successively sitting and standing. The subject remained in a given 
position foi' fifteen minutes preceding exposure of each film to allow for vis- 
ceral accommodation and adjustment, possibly an unnecessary precaution. 
Photographs of the nude .subject in the several positions were made from a 
standard distance. 
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Fife'. 2. — Habituril nexioretrovcT.sion. 

FiK- 2.4 Note .slight, <3escenrling .“tation of tho uteru.s. The uterun reaehefl it*) lov.’C.st 

station with the patient pitting. 

l-'ig. 211 . — Itetroflexion and retroversion were noticeably increased in the sitting posture. 
Itctroce.ssion v.-as increased with both erect atUtude.« (sitting, standing). 



Fijr. 1. — Habitual anteversion. Red lines indicate conditions when supine ; solid black 
lines, sitting; dotted lines, standing. This sequence is observed in Figs. 1, 2, 3, and 4. 

Fig. lA . — Note lowest uterine stations accompanied vertical positions of the trunk. 

Fig. IB. — Descent of the uterus is also evident in this view. Note definite retrocession 
in the sitting posture. 











' Fifr 3— Incomplete prolapse with became progressively erect. 

Fig. 3A.-Note descent of ^^n with marked forward displacement^^o^f^^ 

Fig. .i'^Sre^ltanmng position. Also note the uterine cana^^^^ ^ ^^eces- 

^^“^h'ese'flSTs^'e'dfrifcrn^^^^ of the common teaching 

sary prelude to prolapse. 
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version was forward^ and was especially marked in the standing posture. Co- 
incident wiih increased anteversion in standing, the entire uterus descended, 
and laj' at the vulval orifice with the axis practically horizontal. This finding 
is a direct negation of the common teaching that 7’efroversion is a necessaiy 
prelude to uterine prolapse. 

Coinplete Prolapse. — Figs. AA and 45 illustrate conditions in a post- 
menopausal woman with complete prolapse, defined as descent of the entire 
uterus outside the earunculae myrtiformis. Such conditions were found in this 
patient at the times of admission and operation, but not during the course of 
this study. A few days’ bed rest frequently pennits an amazing amount of re- 
covery of the supportive powers of the fascia propria. On the other hand, the 
full extent of the prolapse promptly recurs after resumption of the erect pos- 
ture. Uterine station was essentially normal with the patient supine and, 
as might he expected, the lowest station accompanied the standing position. 
Flexion, most marked with the patient lying on her right side, diminished 
when she sat and disappeared when she stood erect. This is perfect corre- 
spondence to the classic teaching that the antefiexed uterus cannot prolapse. 
It is of interest that straightening of the uterine canal accounts for its appai’- 
ent lengthening in the anteroposterior view (Fig. 4A). Version and cession 
were not significantly altered by change of posture. 

The Urinary Bladder. — Figs. 5A and 55 show the relationship of the uri- 
naiy bladder to the prolapsed ,(Fig. 5 A) and the normally placed (Fig. 55) 
uterus. The subjects of Figs. 4 and 1, respectively, were used for this demon- 
stration. As mentioned earlier, the urinaiy bladder was rendered opaque to 
the roentgen ray and is illustrated by .solid, slanting lines. The uterus is de- 
lineated by dotted shading. The bladder assumed a gourdlike shape in the 
patient with prolapse (Fig. 5A), and its floor descended outside the body with 
the cervix. Moreover, the buUc of the urinary bladder occupied a station 
above that of the uterine fundus. In other words, the uterus lay posterior, in- 
stead of superior, to the urinary bladder. Obviously the sad ike, dependent 
poi'tion of the bladder cannot be emptied completely, and accounts for the 
residual urine commonlj’' seen with this condition. Fig. 55 of the normally 
placed urmary bladder of the subject of Fig. 1 is inserted for comparison. 

Discussion 

Objectivity is the chief value of the present study. Movement of the 
uterus, with the canal ai-tificially i-endered opaque by lightweight materials, 
was seen and measured on roentgenogi’ams. Harris, Mengert, and Plass re- 
ported uterine movement from ante- to retroversion with change of bod.y po.s- 
ture of women confined to bed with pulmonary tuberculosis but their study 
was based upon the subjective interpretation of bimanual palpation. Gross 
change only was reported and they found that version from anterior to pos- 
terior uterine position (or vice versa) did not occur in less than twenty-four 
houi’S. 

Passage of time is important in any consideration of uterine mobility, since 
intestines must be displaced before profound change is possible, kloreover, 
uterine weight, effective for intestinal di.splacement, is small in relation to that 
of viscera di.splaced. Therefore, the rate of change is .slow and depends to 
some degree upon intestinal peristalsis. On the other hand, minor degree.s of 
change can occur during the passage of minutes, without the necessity for in- 
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Fig. 5. — ^Urinary bladder relationships. Only one posture, standing, is depicted here. 
Therefore, the linear system pertaining to Figs. 1, 2, 3, and 4 is not applicable. Solid, sianting 
lines represent the urinary bladder. Dotted lines Indicate the uterus. 

Fig, 5A. — Yisualized urinary bladder of patient with complete prolapse (Fig. 4). Note 
position of the uterus in relation to the floor and dome of the bladder, with its dependent 
sac preventing complete emptying. 

Fig. SB . — Visualized urinarj' bladder of patient with habitual anteversion (Fig. 1) in- 
serted for comparison. 
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C ONTRIBUTIONS to medical literatui'e relating to the Bh factor have 
readied an impressive total since the discovery of this erythrocytic antigen 
liy Landsteiner and ‘Wiener.’^ As a result of these studies many fundamental 
facts concerning the clinical, genetic, immunologic, anthropologic, and pathologic 
aspects of the subject have been elucidated. Students in this field, however, 
continue to be aware of tlie existence of many unsolved problems. A striking 
lack has been the application, in a comprehensive manner, of this mass of knowl- 
edge to large groups of pregnant women and their offspring. Data accumulated 
from such material would serve not onlj’- to lend numerical support to pre- 
existing ideas, but would also tend to clarify certain still-nebulous facets of the 
subject. It is the purpose of this paper to deal with observations made on a 
group of 12,275 patients studied during the period August 1, 1945, to August 31, 
1946. Of tlie total, 96 isoimmunized wmmen were encountered. Particular refer- 
ence will be made in tlie latter group to a correlative study of quantitative pre- 
Iiartum antiliody titer with neonatal mortality. 

Even as late as 1945 Rh studies were, in general, being done in a sporadic 
fa.shion. The birth of an obviously erythroblastotic infant or an obstetric bistort’’ 
suggestive of this complication were the usual indications for serologic studies. 
In an effort to correct this situation in the community, the Obstetrical and Gyne- 
cological section of the Baltimore City IMcdical tSociety in August, 1945, spon- 
sored the eslablishment of a central laboratory, the purpose of which was to make 
readily available to every physician facilities for Rh .studies on all expectant 
mothers. The organization and method of operation of this laboratory have been 
fully described in a previous publication.- Owing to the splendid cooperation of 
physicians and patients, it has been po.ssible to make .systematic studies in the 
large group of patients referred to above. 

In succeeding pages the following topics will be discussed : 

1. Distribution and Incidence of Rh Types. 

II. Distribution and Incidence of Rh-Isoimmunization. 

III. Incidence of Erythroblastosis Fetalis. 

IV. Nature and Specificity of Antibodies. 

V. Correlation of Prepartum Antibody Titer With Neonatal ]\rortality. 

VI. The Course of Isoimmunization During Pregnancy and in the 
Puei’perium. 

VII. Postpartum Persistence of Antibodies. 

VIII. Correlation of Parity With Initial Evidence of Rh-Isoimmunization, 
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testiiial displacement. It is entirely pro])able tliat the gToss changes reported 
by Harris, Mengert, and Plass require hours because of the necessity of intes- 
tinal displacement. The minor changes demonstrated by the present study 
maj'- be effected immediatelj^ because intestines are locally compressed and not 
displaced. 

It is commonly taught that the anteverted uterus cannot prolapse. In 
other words, the uterus must assume midposition or become retroverted 
before descent begins. This was not the case in the patient with incomplete 
prolapse, since descent occurred nuth the uterus anteverted, and the canal 
practically horizontal as she stood erect. Moreover, complete prolapse of the 
anteverted uterus following the Watkins-Wertheim iuteiqiosition operation 
does occur. Such a patient was observed by the authors. 

It is apparent that maintenance of uterine station and cession depends 
upon integrity of fascial support. In contradistinction, the uterine body bends 
(flexion) and turns (version) on a transverse axis as a result of the combined 
influences of its muscular tone, po.sition of the intestines, body posture, and 
perhaiDs the tilt of the pelvis. It was clearly demonstrated that the normal 
uterus tended to gravitate in conformity to the several positions assumed by the 
subject. This tendency was distinctly evident in the normal, and greatly ex- 
aggerated in patients with uterine prolapse. 
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studies are done on all positive husbands of sensitized woinen.^® In many 
instances the husband’s parents are studied in a further effort to determine 
homo- and heterozygosity. 

"Wlienever possilde it has been our policy to study Eh negative patients at 
monthly intervals up to- the eighth month of pregnancy and then at biweekly 
intervals to term. A sample of cord blood is obtained from the bah.y at the 
time' of deliveiy for Eh typing and detection of adsorbed antibodies. * Samples 
of maternal blood are studied on the tenth day and at six "weeks post partum. 
In a limited number of sensitized patients bimonthly serum studies are being 
made durijig tlie first postpartum year to determine the rate of disappearance of 
antibodies. In all instances where erythroblastosis fetalis occurs in the infant, 
abstracts of tlie hospital chart including clinical notes, laboratoiy data, and 
pathologic studies become a part of the record. 

During the thirteen-month period covered by this study it has been neces- 
sary at intervals to alter the protocol because of more recent developments. ’ Al- 
though all serologic studies were perfoioned in this laboratorj’", it should be noted 
that clinical and pathologic data were assembled from a numljer of sources. As 
a result the data in some instances were not as complete as would have been 
desirable, klore recently an effort has been made to establish a uniform, pro- 
cedure for the study of all Eh-negative Avomen and their offspring. 

I. Distribution and Incidence of Eh Types 

A total of 12,275 women Avere tjTped in this laboratory during the thirteen- 
month period covered by the study. Of this group, 12,140 AA^ere unselected in- 
dividuals AA'hose bloods AA^ere examined as a routine of prenatal care. The remain- 
ing 135 represent a group referred, because of Ioioaaui Eh negativity, for detailed 
serum studies. The ratios of positiA-e and negative, Avhite and Negro females 
conform closely to preAuously established figures^’ “ (Table I). The relative 
scarcity and expense of sera of anti-Eh' and anti-Eh" specificity permitted .only 
limited use of these reagents, klore recentlj^ all Eh-negative AAmmen, their hus- 
bands, children, and living grandparents have been studied Avith all aA'ailablc 
Eh sera. The continuing availability of large numbers of patients for serologic 
studies affords opportunity for future genetic and anthropologic inA’^estigations. 


Table I. Distuibution and Incidence of Rii Type.s in Total Fehale Gboup* 


TOTAL 


PEP, CENT 


PEP, CENT 

FE.MAI.E 

F.II POSITWE 

BH POSITIA-E 

p,ii negatiat: 

RII NEGATIVE 

PATIENTS 

AA'IIITE 1 NEGP.O 

WHITE 1 NEGKO 

AVHITE 1 NEGRO 

WHITE 1 NEGRO 


12,140 7,700 2,800 84.4% 92.7% 1,420 220 15 . 6 % ' 7 . 3 % 


♦Thi.s is an unselected group and does not include 13.1 additional known Bh-negativo 
women who were referred here for .serum studies. 

II. Distribution and Incidence of Rh-Isoimmunization 

It has been estimated statistically that in the general population 41 per cent 
are homozygous or EhEh; 4G per cent arc heterozygous, or Ehrh; and 13 per 
cent are negative, or rhrh. Tims, 11.3 iicr cent of all matings occur betAVOcn 
Eh-ncgatiA^e females and Eh positiA'c-males. As 5.33 per cent (13 per cent of 
41 per cent) aaIH be AA-ith homozygous men, and 5.98 per cent (13 per cent of 4G 
jier cent) Avill be Avith heterozygous men, 5.33 per cent plus one-half of 5.98 per 
cent or 8.32 per cent, of all children born Avill be Eh-positivc children of Eh- 
ne^ative mothers.’^ Theoretically, therefore, opportunity for maternal iso- 
immunization exi.sts in 8.32 per cent (1 in 12) of all births. IIoAA'cver, the 
observed incidence is .somcAvhat le.ss than one-tenth of the theoretical figure. 
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Materials and Methods 

On all patients referred for study a complete obstetric and transfusion his- 
tory is obtained. Samples of l3lood procured by venipuncture are first grouped 
by Landsteiner’s technique.^ Tlic Rh type is determined by the Landsteiner- 
Wiener'* procedure using a suitable dilution of a potent anti-Rh„ serum of human 
origin prepared in this laboratory. All definitely positive reactors are thus 
screened out. No further study is made of these .patients unless a previous his- 
tory of erythroblastosis fetalis is present. In the latter instance Rh', Rh", Hr 
and M-N studies are carried out on the patient and her immediate family. All 
doubtful and negative reactions are checked, using two additional potent anti-Rho 
sera of human origin obtained from other sources. It is obvious that even witli 
such diecldng the relatively small proportion (about 1.5 per cent) of positive 
individuals of tjqies Rh', Rh", and Rh'R" will be classified as Rh negative. 
For all practical purposes such individuals should be classified as Rh negative 
in regard to isoimmunization by pregnancy or multiple transfusions. In the event 
that sensitization is detected, negative individuals are further tested with anti-Rh' 
and anti-Rh" sera of human origin."' 

Tlie detection of Rh-isoimmunization is accomplished by the use of the 
conglutination test of Wiener.® Further comments concerning certain aspects of 
this test are made in section V. The so-ealled “blocldng” test® is utilized to afford 
additional confirmatory evidence of sensitization. This procedure occasionally 
has been found to offer some technical interpretive difficulties; moreover, it does 
not lend itself as readily to quantitation as does the conglutination procedure. 
The Diamond slide tesff is occasionally used for a similar purpose. This tech- 
nique has not been found adaptable to testing on a large scale and, moreover, 
leads to interpretive difficulties at times due to excessive rouleaux formation and 
rapid drying of the preparation. 

Quantitative estimation of antibodies is carried out by parallel conglutina- 
tion and agglutination tests upon all sera demonstrating the presence of immune 
bodies. For this purpose, 2 per cent suspensions of pooled 0 Rh-positive cells in 
pooled compatible plasma, serum, and normal saline solution, respectively, are 
used. IMore recently, bovine albumin solution as recommended by Diamond and 
Denton® has been used as the suspending vehicle for the Rh-positive test cells. 
Parallel studies utilizing a Amriety of A'ehicles are being carried on at present. 
Preliminary .studies appear to izadicate a greater sensitivity of the propedui’e 
utilizing bovine albumin solution. The urgent need for fizrther standardization 
of the conglutination test is commented upon in a subsequent section of this 
paper. The eoziglutiziation test is controlled b,y the use of 0 Rh-negatiye cell sus- 
pensions. In this manner occasional instances of maternal isoimmunization not 
attributable to the Rh factor may be detected. 

The nature of antibodies present in a particular case is determined from the 
results of the agglutination aizd conglutination tests. When both procedures give 
equal titer.s only bivalent (agglutinins) antibodies are assumed to be present.® 
A positive reaction Avith the conglutination test alone is presumed to indicate the 
presezice of only univalent (glutinins) antibodies. Positive reactions of varying 
titer obtained Avith both procedures haAm been taken to indicate the presence of 
both types of antibodies, Avhen there exists a relatwe excess of one tyP^- Speci- 
ficity of antibodies is determined by study of serum reactions Avitli cells of IniOAAm 
type including Rbo, Rh', and Rh", M and N. 

Blood group studies are made of the husbands of all Rh-negative women, and 
AvheneAmr sensitization exists, similar study is made of all liAung children. Hi 


»Sera obtainea from the laboratory of Dr. A. S. AAUener. 
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ingly large group, 26, or 32.9 per cent, gave birth to offspring who displayed 
no e-\ndence of congenital hemolytic disease (Table III). This fact, namely, that 
isoimmunization is not necessarily synonymous with the occurrence of disease in 
the newhorn infant, is worthy of stress. It has been noted previously^'*’^® in a 
relatively small number of patients. 


Table HI. Incidence op Ebythroblastosis Fetalis in the Offspring of 

SEVENTV-iSriNE SENSITIZED IVOSIEN 



NUJIBER OF 

1 PERCENTAGE OF 

i 

INFANTS 

1 total’ 

Evidence of erytliroblastosis fetalis 

53 

67.1% 

No evidence of erythroblastosis fetalis 

26 

32.9% 

Total 

79 

100.0% 


On the basis of a 67 per cent incidence of erj’^throblastosis fetalis in- 79 
patients, approximately four of the seven undelivered patients would be expected 
to givejbirth to infants vuth stigmas of this disease. Thus, in 12,275 deliveries, 
congenital hemolytic disease occurred 57 times, or once in 215 deliveries for an 
incidence of 0.46 per cent. In regard to the Rh-negative group (1,775 patients) 
the incidence of erythroblastosis fetalis was 3.21 per cent. This is significantly 
less than the 4.84 per cent incidence of isoimmunization noted above. Review 
of our material indicates that the difference is due (1) to failure of maternal 
antibody titer to reach a degree sufficient to produce disease in the infant, or 
(2) delivery of an Rh-negative infant in a mother whose antibodies were formed 
as a result of some previous stimulation. 

IV. Nature and Specificity of Antibodies 

There is general agreement that antibodies of RIiq specificity are those most 
commonly encountered in cases of Rh-isoimmunization. The ubiquity of the Rho 
antigen^' occurring as it does in about 85 per cent of all Rh-positive Caucasians 
accounts in part for this predominance. The greater antigenic potency of the 
Rho factor^® is likewise of importance. Thirty-two of 38 sensitized patients in 
our series in whom antibody specificity was determined displayed immune bodies 
of the anti-Rho type (Table IV). Four had Rhi antibodies; one, anti-Rho; and 
one, anti-Hri immune bodies. Antibodies of pure Rh' and Rh" specificity were 
not encountered. These occur uncommonly and when present ai'e often not 
in pure form. Thus, sera apparently of anti-Rh' or anti-Rh" specificity have 
frequently been found to be mixtui’es of univalent anti-Rh^ immune bodies and 
Rh' or Rh" agglutinins.^® 


Table IV. Antibody Specificity in Tihrty-Eigiit Isoijimunized Women 


SPECIFICITY 

1 NUMBER OF CASES I 

PERCENTAGE 

Anti-Rho 

32 

84.2% 

Anti-Rh, 

4 

10.5% 

Anti-Rlu 

1 

2.0% 

jVnti-Hr, 

1 

2.0% 

Total 

38 

99.0% 


In our series of eases there were no instances of erythroblastosis due to 
A-B-0 incompatibility. IMass senun .studies have resulted in the occasional de- 
tection of anti-0 immune bodies, usually in low titer. None of these have re- 
sulted in clinical disease of the newborn infant. Further details arc to be pre- 


sented in a subsequent publication. _ , i 

Until 1944 exact studies of Rh-Lso-immunization were hampered liy tlic ois- 
turbin" fact that more than half of the Rh-negative women who gave birth to 
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In our group of 12,275 pregnant women, O.TT per cent, or 1 in 128 deliveries 
occurred in a sensitized woman. That this does not correspond with the actual 
incidence of erythroblastosis fetalis is noted and discussed in a subsequent sec- 
tion. Of the total, 1,775 were Eh negative. One hundred forty of' these women 
had Eb-negative husbands. Eighty-six Eh-negative sensitized women were en- 
countered in the' period comprising this study. In terms of the total negative 
group, therefore, the incidence of isoimmunization was 4.84 per cent. If the 
Eh-negative women with Eh-negative husbands are excluded, the incidence of 
isoimmunization rises to 5.26 per cent. 

Among the 1,635 Eh-negative women with Eh-positive husbands, 727 were 
primigravidas, and 908 multigravidas. There were nine sensitized Eh-negative 
primigravidas, or an incidence of 1.24 per cent; and 77 multigravidas, an in- 
cidence of 8.48 per cent. An almost eightfold incidence of isoimmunization was 
thus observed in the latter group as compared vdth the former. 

The discrepancy between theoretical potentiality for isoimmunization and 
its actual occurrence can be attributed to: (1) tlie relatively infrequent appear- 
ance in primigravidas as shown above, and (2) individual variations in placental 
permeability, antigenic strength, and response to antigenic stimulation. 

It is of interest to note that ten instances of Eh-isoimmunization occurred 
in the group of 10,500 Eh-positive women (Table II). Nine of these occurred 
in women who belonged to subtypes Eh' or Eh". Smce these groups theoretically 
constitute about 1.5 per cent of the total positive group, the incidence of iso- 
immunization, 5.7 per cent, roughly approximates that observed in the pure 
negative group. These observations seiwe to emphasize the statement previously 
made, i.e., that to all intents and purposes sucli individuals behave as if they 
were Eh negative. One instance of isoimmnnization was observed in an Eh, 
individual. This patient who was Hr negative, developed anti-Hr immune bodies 
of a degree sufficient to produce typical erythroblastosis in her second child. 
Further related details of the case are to be presented in a future report. It 
is worthy of note that the expected theoretical incidence of Hr negativity in the 
Eh-positive group was about 20 per cent, or 2,100 women. The occurrence of 
only one case of isoimmunization is an index of the weak antigenicity of the Hr 
factor.^^ 


Table II. Distribution and Incidence of Rn-IsoiJutuNizATioN in Total Female Group 


total EH- . 
POSITIVE 
WOMEN 

TOTAL RII- 
POSITItm 
SENSITIZED 
WOMEN 

PER CENT OP 
RH-POSITWE 
SENSITIZED 
WOMEN 

TOTAL RH- 
NEGATIVE 
WOJIEN* 

1 TOTAL RH- 1 
! NEGATITO 
SENSITIZED 
i WOMEN 

PER CENT OP 
RH-NEGATIVE 
SENSITIZED 
AVOMEK 

10,500 

10 

.095% 

1,775 

86 

4.84% 


*One hundred forty Rh-negatlve "women of this group had Rh-negative husbands. See Text. 


III. Incidence of Erythroblastosis Fetalis 


Of the total of 96 women included in this study, the outcome of pregnancy 
is Imomi in 79 instances. The remaining group of 17 patients include seven 
who are still pregnant at the time of preparation of this report, and hence the 
outcome of whose pregnancy is not laiown now, and 10 who were either not avail- 
able for serial studies or who aborted early in pregnancy. 

Fifty-three, or 67.1 per cent, of the 79 patients referred to above gave birth 
to infants with varying manifestations of erjdhroblastosis fetalis.'" A surpris- 


»The term erythroblastosis fetalis is used in a generic, sense to .designate all epdences of 
fetal or neonatal hemolvtic disease resulting from er 5 "throcytic 

mother and fetus. Clinical manifestations include anemia, erythroblastemia of signincant 
degree, icterus, hepato- and splenomegaly, hi’"drops, etc. 
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Comment is made below concerning the influence of technical procedural varia- 
tions on antibody titer. Twenty-seven patients in the former group bad a serum 
titer of between one and ten units^" at term. Twenty-five, or 92.6 per cent, 
of the infants in this group survived rvhile two, or 7.4 per cent, died. Nineteen 
patients demonstrated serum conglutination titers between 10 and 100, and 
in this group only three, or 15.8 per cent, of tlie infants suiwived, wliile 16, 
or 84.2 per cent, died. In a group of seven patients with serum titers ranging 
between 100 and 1,000 units, only one infant survived and six died neonatally. 
Two patients were observed with an antepartum titer of over 1,000. The off- 
spring in both instances did not survive. 

Our present series is too small to warrant dogmatic inferences. However, 
one cannot fail to note the very definite correlation between antibody titer and 
outcome of pregnancy. The accumulation of further studies of this type will ulti- 
mately provide a yardstick for the guidance of the obstetrician in the manage- 
ment of the Eh-negative sensitized woman. 

The technical aspects of the serum conglutination test which has been 
utilized for these quantitative studies are still in somewhat of a state of flux. 
AViener believes that the visible cohesion of erythrocytes which constitutes the 
conglutination phenomenon is brought about by the presence of an '‘x protein’^ 
in the serum.° The substitution of plasma for serum as suggested by AViener 
results usually in a higher titer. At times the plasma conglutination test may 
lead to the detection of a low titer of antibodies when none can be demonstrated 
by the serum technique. AA^iener,^ therefore, believes that the former is the more 
sensitive procedure. However, it should be noted that prognostic evaluation 
of antibody titer, as determined by the serum conglutination test, is not equiv- 
alent to a similar titer when obtained by the use of plasma. Observation of the 
data presented in Table A^I indicates that serum conglutination titers of over 
10 units connote a high incidence of neonatal mortality; whereas such serious 
import becomes apparent only in higher plasma conglutination titers. In the 40 
patients studied by the plasma conglutination technique, significant infant 
mortality was noted only when maternal plasma titers were somewhat higher. 


Tablk VI. Correlation of Prepartum Antibody Titer With Neonatal Mortality in 
Fifty-Five Sen.sitized Women — Serum Conglutination Test 


ANTIBODY TITER 
(UNITS) 

i.miD 

1 DIED 

NUJtBER 

1 PER CENT 1 

NU.VIBER 

1 PER CENT 

1-10 

25 

02.0% 

2 

7.4% 

10-100 

3 

15.8% 

16 

84.2% 

100-1000 

1 

14.3% 

G 

85.7% 

Above 1000 

0 

0 

2 



Other vehicles for su.spension of test cells have recently been suggested. 
Among these is bovine albumin solution.® Preliminary observations in our labo- 
ratory indicate an even greater sensitivity, using this technical modification. Cor- 
relation of antibody titer with neonatal disease using the latter procedure remains 
to be determined. Such studies are under way at present. Levine has commented 
recently-® upon the use of gum acacia, certain varieties of gelatin, polyvinyl alco- 
hol, and even commercial mucilage in the conglutination test. Quantitative data 
with these .substances are quite scanty at present. Nevertheless, their successful 
use in the conglutination reaction would appear to cast doubt upon the concept 
that plasma or serum contains a specific substance, conglutinin or “x protein,' 
which is necessary for completion of tlie antigen-antibody reaction. There is no 

•The term, unit. Indicate.-* the reciprocal of the titer. Thu.e a aeruin titer of 1 :10 would be 
expressed as 10 units of antibody. 
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erythroblastotic infants failed to demonstrate antibodies in their sera by ordi- 
nary saline agglutination techniqnes.^o The detection of antibodies in such 
cases, was facilitated following the studies of Race-^ in England, and Wiener® 
and Diamond-^ in this country. By special techniques, an antibody was shoYm 
to be present which was of definite pathogenetic significance. It is variously 
referred to as an ‘‘incomplete,” “univalent,” “blocking,” or “inhibitor” anti- 
body or “glutinin.” In spite of the variegated terminology, there is no doubt 
as to its etiologic importance. This antibody, although adsorbed upon the red 
cells, fails to produce visible agglutination of erythrocytes %vhen saline is used 
as the standard diluent medium. Its presence can now be detected in every 
instance of isoimmunization by the conglutination test, using serum, plasma, or 
albumin as diluents, or, more recently, by the use of a rabbit anti-human, 
globulin serum.^® The use of saline suspensions is avoided in the conglutination 
test and its modifications. 

In the 96 patients included in this series, 65, or 67.7 per cent, demonstrated 
onlj^ univalent antibodies; 23, or 24.1 per cent developed solely agglutinins or 
bivalent antibodies; vdiile 8 or 8.3 per cent showed a mixture of both varieties 
(Table W). 


Table V. Type op Antibodies in Ninety-Six Sensitized Patients 


TYPE 

I number of CASES 

1 PERCENTAGE OP TOTAL 

Univalent 

65 

67.7% 

Bivalent 

23 

24.1% 

Univalent and bivalent 

8 

8.3% 

Total 

96 

100.1% 


The terminology noiv in use cannot be considered entirely definitive or 
permanent. Much remains to be learned concerning the biological properties 
and mode of action of these antibodies. Because of the demonstrated higher 
incidence of glutinins, information pertinent to their physico-chemical proper- 
ties is of interest. Coombs and Race,^^ in a study of univalent antibodies, noted 
the folloYung characteristics: (1) a molecular weight greater than 30,000; (2) 
greater thermostability than the bivalent variety; (3) their preferential adsorp- 
tion by Rh antigen when added to serum which contains both types of antibodies. 
Wiener^® has postulated that they have a smaller molecular v'^eight than ag- 
glutinins and hence travei’se the placenta with greater ease. He has likewise sub- 
divided the clinico-pathologic manifestations of erythroblastosis into tivo syn- 
dromes dependent upon the occurrence of either univalent or bivalent antibodies 
in the maternal serum. Differences in therapeutic approach are a corollary of 
this subdivision.® 

V. Correlation of Prepartum Antibody Titer With Neonatal Mortality 

The availability of sensitive testing procedures now assures the practically 
universal detection of maternal isoimmunization, but gives rise to other practical 
clinical problems. Reference to the literature reveals only broad generalities 
in regard to the prognostic significance of maternal antibodj’’ titers. Hoivever, 
the continued demonstration that isoimmunization does not nec^sarily mean neo- 
natal disease makes the establishment of some critei’ia imperative. 

Frequent prenatal serum studies on a sufficiently large group of patients 
offers the only feasible method by which such standards can be established. An 
analysis of this type has been made in a group of 55 sensitized women 
(Table VI). Repeated quantitative conglutination tests were performed using 
serum as the vehicle for suspension of the Rh-positive test cells. In ^ 

parallel studies were also made with plasma substituted as the suspending vehicle. 
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In the ^onp of 22 patients who showed no titer increase during pregnancj', 
eleven had infants with erjdhroblastosis fetalis. Study of these cases reveals 
again a di.stinet correlation between prepartum antibody titer and outcome of 
pregnancy. Seven of the eight fatalities in this group occurred in infants where 
maternal serum conglutination titers were greater than 10. Eleven of the gi'oup 
had noiTual infants. The infants proved to be Rh negative in six. The remain- 
ing five women with Rh-positive babies had serum titers of well under 10 units. 

Stress has recently been placed upon the total duration of the isoiminunized 
.state prior to deliveiy as a determinant of neonatal disease. Page, Hunt, and 
Lucia^^ have found that the appearance of clinical erythroblastosis fetalis can be 
correlated with the total antepartum duration of maternal antibodies, when 
their cases were finst divided into those containing small amounts of antibody, 
and those with larger amounts. Of 43 patients who were tested at some time 
prepartum in our laboratory, 19 revealed initial sensitization le.ss than ten 
weeks from term, and 24 demonstrated semsitization for periods greater than ten 
weeks prior to deliverJ^ In some of the latter cases, the time of initial antibody 
production could only be approximated because of the fact that the women were 
already sensitized when first studied. In the series of 19 women, only 10, or 52,6 
per cent, of the infants had erythroblastosis fetalis, whereas in the latter series 
of 24, 17, or 70.8 per cent, of the offspring showed evidence of erythroblastosis. 
Actually, then, there appears to be a rough correlation between the length of 
time of expo.sure to the antibodies and the appearance of fetal erythroblastosis. 
That this factor is apparently only secondary to the degree of maternal iso- 
immunization is illustrated by the following observations: Of the group of 17 
patients who showed sensitization for periods greater than ten weeks, and in 
which all infants developed erythroblasto.sis fetalis, 14 women, or 82,4 per cent, 
had antepartum senim conglutination titers greater than 10 units. Of 7 patients 
who exhibited sensitization for periods greater than ten weeks, and in which 
group all infants were normal, maternal antibody titers were le.ss tlian 10 units. 

The infiuence of labor upon maternal i.soimmunization has been previou.sly 
mentioned. In a group of 19 patients (Table VII) it was po.ssible to compare 
pre- and postpartum titers. The optimum time for observation of the po.ssible 
.stimulating effect of a large dose of antigen has been stated to be approximately 
eight to twenty days postpartum.®^ Owing to circumstances beyond our control, 
the time of .study could Jipt be entirely regulated, and serum studies were there- 
fore made two days to sixteen weeks after parturition. 

In 11, or 57.8 per cent, of the ca.se.s, a significant ]’ise in titer was noted, 
and in some instances this rise was of considerable magnitude. One of our 
patients went from a plasma antepartum titer of 96 to a six-week postpartum 
titer of 196,608 units. Another ro.se from a serum antepartum titer of 1,024 to 
a six-week post partum titer of 16,384. In no case under our observation wei'c 
comparable increases noted during the course of pregnancy within a like period 
of time. 


In summary, therefore, it may be noted that: (1 ) Clinicallj' delectable iso- 
immunization does occur during pregnancy, particularly in the last trime.ster. 
"When it occurs antibodies are usually of low titer, and are as.sociated generally 
with no evidence of neonatal disea,se, or less frequently with varying manifesta- 
tions of congenital hemolytic disease, depending upon the degree of maternal 
sensitization. (2) Patients who .show immune bodies throughout a large portion 
of pregnanev, pailicularlv if the titer is significantly increased, give birth in a 
hifrh proportion of cases to infants with liemolytic disea.se. Degree of sensitmi- 
tion howe%’er. seems to be more important than duration of sensitization. (-D 
Labor is a potent factor in the stimulation of maternal antibody formation. 
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doubt that ultimately the technique of this test wiU be further standardized and 
eren more exact correlation Ijetween prepartum antibody titer and the sermrity 
of neonatal disease will be possible. 

VI. The Course of Isoimmunization During Pregnancy and in the Puerperium 

■Because of the fact that most previous studies in Rh sensitization have 
been made either close to term or follounng the birth of erythroblastotic infants, 
opportunities for serial observations during pregnancy have of necessity been 
relatively infrequent. 

Nevertheless, on the basis of available clinical and experimental evidence, 
there now exist at least two distinct vieu^points in regard to the phase of 
pregnancy particularly associated with isoimmunization. Levine^'^ feels that the 
process may occur during pregnancy, particularly in the last trimester. 
"Wiener’® believes that the most potent dose of fetal antigen gains access to the 
maternal circulation at the time of labor, when placental rupture occurs and 
erjdhrocyte-laden villi are aiforded numerous avenues of entry into the maternal 
blood stream. 

In an effort to shed more light upon this problem, the data accumulated from 
the study of a group of 49 women, who were tested periodically during the 
course of pregnancy, were analyzed. Of the group, 27 showed significant 
prepartum changes in antibody titer and 22 evinced no titer changes. In the 
former group there are 16 women who were noted to change from a non- 
immunized state to one of sensitization, and in 11 this transition occurred in the 
third trimester. The outcome of pregnancy is Imown in 14 of the 16 women. 
There were no instances of erythroblastosis fetalis in the infants of ten. The 
maternal serum titer in nine of these cases was below 10 units. Erjdhroblastosis 
fetalis was present in four cases, two resulting in infant deaths associated with 
maternal serum titers of 12 and 24 units, respectively, the others in survival of 
the infant, with maternal titers of two and three units, respectively. 

Examination of this data leads to the inescapable conclusion that placental 
transfer in the absence of preceding maternal sensitization does occur during 
pregnancy. In the majority of cases, however, the degree of sensitization thus 
initiated is comparatively slight, and, as we have shown, is usually_ not 
associated with neonatal disease. Infant mortality, when it occurs, is associated 
with a concomitant rise in maternal antibody titer. 

That the potentiality for early isoimmunization exists has been demonstrated 
by the discovery of Eh antigen in a 48 mm. embryo by Stratton.^® Levine^^ has 
noted, as the result of analogy from animal experiments, that quantities of in- 
compatible red blood cells as small as 0.13 c.c. are sufficient to stimulate the pro- 
duction of anti-Rh immune bodies. Studies on the guinea pig by Plexner and 
Gellhorn®® indicate that during the latter part of pregnancy increased perme- 
ability of the placenta to water and sodium as measured by radioactive isotopes 
regularly exists; it would seem probable by analogy that greater opportunities 
for antigen transfer likewise occur during the same period. 

Experimental studies, therefore, are quite compatible Avith^ the thesis that 
prepartum antibody changes do occur, and the present clinical study sub- 
stantiates this. However, lack of sufficient numbers in the present series seiwe 
to emphasize the fact that this opinion is of a preliminary nature, and will be 

augmented only by subsequent o'bservations. 

Eleven patients in the group of 27 who demonstrated titer changes were 
found to be immunized at the time of the first seruin studj''. The serum titers 
in all instances were greater than 10 units at some time prior to deliveiy, and 
in all cases erythroblastosis fetalis was present in the offspring. Fatalities oc- 
curred in nine of the eleven cases. 
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It is obvious that Eli antibodies in common with otlier immune bodies persist 
in the circulating blood and can be demonstrated for a long time after the initial 
antigenic stimulation. Davidsohn^® demonstrated antilDodies in a patient six 
years after she had given birth to an erj^throblastotic infant. Even when anti- 
bodies are no longer demonstrable in vitro, the altered reactivity of the body can 
be demonsti’ated by an anamnestic response to repeated stimulation years after 
the initial antigenic stimulus. An excellent illustration of this situation is the 
case cited by Levine.®^ His patient, a 20-year-old Eh-negative primigramda, 
who fourteen years before had received several transfusions of her father’s Eli- 
positive blood, gave birth to a hydropic infant. 

It has been noted that with the e.stablishment of an immunized state, suc- 
cessive pregnancies will lead to the birth of Eh-positive infants with increasingly 
severe manifestations of erjd;hroblastosis fetalis.-®- Our experience cori’oboi’ates 
this observation. In a group of 14 women who gave histories of the birth of 
erythroblastotie infants previously’-, 13 were delivered of similarly affected chil- 
dren in the current pregnancy. 

These observations tend to emphasize two points of important clinical signifi- 
cance: (1) the necessity of avoidance of unwitting sensitization of Eh-negative 
females by the administration of Eh-positive blood; (2) the relative inadequacy 
of routine crossmatching procedures in detecting isoimmunization. Both may be 
avoided by the routine administration of Eh-negative blood to Eh-negative 
females. Should it prove necessary in extreme emergency to give Eh-positive 
blood to such a patient, the conglutination technique should be substituted for 
the usual erossmatehing procedui’e. This, at least, reducas the immediate danger 
of hemolytic reactions of varying degrees of severity. 

VIII. Correlation of Parity With Initial Evidence of Rh-Isoimmunization 

A clear distinction has been made between the incidence of Eh-isoimmuniza- 
tion and that of erythroblastosis fetalis. Our studies as well as those previously 
eited^'*"^® indicate that sensitization may occur without the production of obvious 
disease in the offspring. i\Iost previous reports have been concerned with the 
time of initial appearance of clinical erythroblastosis fetalis. 'Only by the 
routine prepartum serologic study of large groups of Eh-negative women is it 
po.ssible to detect minute subelinical amoixnts of antibody. 

Examination of our material reveals that isoimmunization, like erythro- 
bla.stosis, is essentially a phenomenon associated with multiparity. However, it is 
interesting to note that our data indicate that sensitization occurs, in a high 
percentage of instances, at ah earlier date than was hitherto realized (Table IX). 
Of the group of 96 sensitized women in this series, 86 were multi gra-vddas and 
ten were primigravidas. Six of the ten primigravidas had a definite history 
of prior transfusion. In the remaining four no such history could be elicited. 
The possibility of iso-immunization still exists in tho.se instances, perhaps asso- 
ciated vdth a forgotten injection of whole blood intramuscularly in childhood as 
sugge.sted by Levine.®® All infants in this group of primigravida survived and 
in only three were there mild evidences of hemolytic disease. Again it must 
be emphasized that in all instances but one, maternal antibody titers were be- 
low 10 units. The one patient with an antibody titei* of 32 gave birth to an 
Eh-negative baby and it is certain that the immune bodies found were remnants 
of premous sensitization. 

In multigravida the initial appearance of isoimmunization was gauged by 
the Mowing criteria : (1) the detection of antibodies during the current preg- 

nancy, and (2) an unmi.stakable history of hemolytic disease in a previous preg- 
nancy’ A number of patients in this group gave histories of early spontaneous 
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Table VII. Pre- and Postpartum Observations op Antibody Titer in 
Nineteen Sensitized Women 


CASE 

NUMBER 

ANTEPARTUM TITER 

POSTPARTUM TITER 

TIME OP 
POSTPARTUM 
OBSERVATION 

1 PLASMA 

1 SERUM 1 

SALINE 1 

PLASMA 1 

1 SERUM 1 

SALINE 

^ 2 

96 

8 

0 

196008 


0 

6 Weeks 

3 

2048 

512 

3 

2048 

768 

2 

6 Weeks 

5 


32 

32 


192 

192 

16 Weeks 

12 

24 

8 

0 

3072 

256 

3 

10 Days 

13 

2048 

512 

0 

2048 

768 

0 

10 Days 

. 14 

8 

6 

0 

96 

24 

0 

10 Days 

20 


16 

0 


16 

0 

5 Days 

24 

8192 

3024 

0 

49152 


0 

12 Weeks 

31 


70S 

0 


1024 

0 

6 Weeks 

. 33 

8 

3 

0 

32 


0 

2 Days 

37 


64 

64 


64 

32 

10 Days 

38 


3 

0 


6 

0 

4 Days 

42 

256 

96 

0 

384 

128 

0 

16 Weeks 

43 

6 

4 

0 

8 

6 

0 

3 Days 

46 


16 

0 


64 

0 

7 Days 

48 


3 

0 


12 

0 

6 Weeks 

50 

256 

128 

6 

2048 

768 

16 

10 Days 

62 

1024 

1024 

1024 


16384 

16384 

6 Weeks 

74 


8 

0 


48 

16 

6 Days 


VII. Postpartum Persistence of Antibodies 

Eighteen patients in our series were not pregnant at the time serum studies 
were made (Table VIII). The last pregnancy had occurred one to sixty months 
prior to examination. Eleven of these individuals exhibited univalent antibodies, 
six bivalent antibodies, and one had antibodies of both varieties. Titers varied 
from 3 to 49,152 units. One patient with no history of subsequent transfusion 
still had a titer of 128 units of univalent antibody thirty-four months after the 
last pregnancy. Another patient demonstrated 49,152 units of univalent anti- 
bodies three months postpartum. . 


Table VIII. Postpartuji Persistence op Antibodies in Eighteen Cases 


CASE 

TIME POSTPARTUM 
OBSERVATIONS MADE 

TYPE AND TITER 


NUMBER 

(MONTHS) 

UNIVALENT | 

BIVALENT 

16 

34 

128 


45 

IS 

6 


49 

28 


12 

56 

60 


8 

67 

24 

32 

0 

68 

21 


4 

71 

14 

32 

3 

72 

0 


8 

73 

19 

Qualitative 
tests positive 


51 

12 

Qualitative 
tests positive 


69 ■ 

1 

8 


75 

8 

S 

192 

5 

4 


24 

3 

49,152 


33 

4 

, 384 


41 ■ 

5 

384 


42 

4 

128 


62 

5 . 


512 
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Aside from the definite etiologie role of Rh-isoimiminization in the causation 
of frank eiythroblastosis fetalis, the relationsliip of this immune state to other 
pathologic phenomena associated with pregnancy or occurring in the infant is 
at best indefinite. The current l^elief, for example, that Rh heterospecificity has 
little, if anything, to do with the occurrence of spontaneous abortion is based 
largely upon work done prior to the introduction of the more sensitive tests for 
isoimmunization. It will he of interest to reexamine this issue in the light of 
further more complete data. Preliminary examination of our material indicates 
a statistically significant higher incidence of spontaneous abortion in Rh-negative 
sensitized women.^“ Among other problems in need of restudy with more sensi- 
tive techniques may be mentioned the relationship of undifferentiated mental 
deficiency and so-called physiologic icterus to subclinieal sensitization. 

Our studies subtantiate the greater antigenic potency of the Rho factor 
which is operative not only in pure Rh-negative women, but also in those' individ- 
uals belonging to the uncommon Rh-positive categories, Rh', Rh", and Rh'R". 
Tile data presented also demonstrate clearly the marked predominance of so- 
called univalent antibodies in the serum of isoimmunized women. There is a 
distinct need for more fundamental studies of this immunologic phenomenon. 
Such investigations may have an important bearing on other aspects of clinical 
immunology.^®’ Information concerning the mechanism of the hemolytic action 
of univalent antibodies Is urgently needed. Studies of this nature are in progress 
here. 

"With the adoption of routine prenatal serological study of Rh-negative preg- 
nant women, the necessity for e.stabli.shment of quantitative antibody data of 
prognostic significance becomes evident. This has been dealt with in some detail 
in the present study. It is recognized that tlic gi'oup of casas is relatively small. 
Nevertheless, the inverse ratio between elevation of titer and survival of offspring 
seems significant. 

The fluctuating technical status of the conglutination test at present leaves 
much to be desired. The rapid succession of suspending vehicles for the test cells 
has undoubtedly resulted in increased .sensitivity of the procedure. The longest 
experience has been with serum su.spended cells and hence this procedure, at the 
moment, offers a more certain foundation for prognostication based on antibody 
titer. However, the routine use of bovine albumin solution, which has proved 
very sensiti%’e in our hands, may eventually supplant other techniques. 

No attempt has been made in this paper to discuss either the morbid 
anatomic features of erythroblastosis fetalis or its therapy. In spite of the clari- 
fication of many of the basic mechanisms in this disease within the past five 
years, the mortality still remains quite high. Almost two-thirds of the eiythro- 
blastotic infants delivered by isoimmunized women in the present series died. 
This may be due in part to an insufficient under.standing of the physiologic and 
biochemical abnormalities which exist in these afflicted infants. In part, it is 
also, undoubtedl}*, due to irreversible damage to the fetus by the time it is born. 
Lack of a .standardized therapeutic technique is certainly an important contribut- 
ing factor. The long range view, it would seem, demands an attack upon the 
problem from a preventive standpoint. 
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Table IX. Correlation op Parity With Initial Evidence op RH-IsomxiUNizATiON in 

Eighty-Eour MulTIGRxVVIDA 


PREGNANCY 

1 NUJIBER OP WOMEN | 

PERCENTAGE OP TOTAL 

Second 

41 

48.8% 

Third 

12 

14.3% 

Fourth 

13 

15.5% 

■Fifth 

2 

2.3% 

Sixth 

9 

10.7% 

Seventh 

2 

2.3% 

Eighth 

3 

3.6% 

Ninth 

1 

1.2% 

Tenth 

0 

0.0 

Eleventh 

1 

1.2% 

Total 

84 

99.9% 


abortion, fetal death in ntero, or even stillbirths of nndetermined etiology. These 
were not considered dne to Rh-isoimmnnization. It can thns be readily seen that 
the estimation of onset of isoimmunization will err, if anything, on the conserva- 
tive side since some of these mishaps may have been definitely associated with Eh 
sensitization. Of the group of 86 multigravida, two were not available for this 
analj^sis. In 41, or 48.8 per cent, of the 84 multigravida the initial evidence of 
isoimmunization appeared in the second pregnancj’'. Initial isoimmunization 
in the remaining 51.2 per cent was scattered from the third to eleventh preg- 
nanc3’-. 

No data exist in the literature at present concerning the future course of 
women with what ma^’’ lie termed minimal or subelinical Eh sensitization. It 
should be of great theoretical and practical interest to study the serologic^ be- 
liavior, in subsequent pregnancies, of the 19 patients in our series who fall into 
this group. At the time of ■writing a few such women have returned, again preg- 
nant, for further serum studies. 


Discussion 

Routine prenatal Eh typing -urns done on 12,275 women during a thirteen- 
month period beginning Aug. 1, 1945. Anatysis of this mass data has alreadj’’ 
yielded information of practical clinical import. In some instances the informa- 
tion obtained added numerical support to previous observations. Thus, the dis- 
tribution of Rh t 3 'pes in our group corresponds closel 3 '' to previousl 3 ’’ established 
ratios. Of great interest has been the demonstration of _the incidence and be- 
havior of Rh-isoimmunization. Current methods of serum stud 3 ^ permit the 
virtually universal detection of this phenomenon. It should be noted that onl 3 ^ 
the performance of serial antepartum studies permitted the detection of many 
instances of sensitization ■which would otherwise have been overlooked because 
antibodies were of insufficient magnitude to lead to clinicall 3 ^ detectable disease 
in the neiyborn infant. The ultimate importance of the earty detection of iso- 
immunization will onty become manifest wdthin the next several years as these 
women became pregnant again. Information can then be accumulated regard- 
ing the rapidity of development of antibod 3 '' titers of sufficient degree to lead to 
clinical neonatal disease. Furthermore, one ma 3 ’^ then be permitted to test the 
thesis concerning individual variation in immunizability. Generalization on the 
influence of multiparity upon the incidence of er 3 '^throblastosis fetalis can be 
replaced by factual data. 
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11. The 'influence of labor on antibody titer was studied in 19 patients. 
Eleven, or 57.8 per cent, showed a significant rise in titer. 

12. The duration of existence of the prepartum isoimmunized state, although 
of significance, was felt to be less important pronostically than the antibody titer. 

13. Eighteen patients who were observed one to 60 months post partuin 
were demonstrated to still have antibodies in the circulating blood. The signifi- 
cance of this fact for transfusion therapj’- and subsequent pregnancies was noted. 

14. Of 96 isoimmunized women, ten were primigravidas and 86 multi- 
gra'vddas. Six of the ten primigravidas had a definite history of previous trans- 
fusion. 

15. In 48.8 per cent of the multigravidas, the initial evidence of iso- 
immunization occurred with the second pregnancy. Initial isoimmunization 
in the remaining 51.2 per cent was scattered from the third to the eleventh preg- 
nancy. 
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Summary 

1. During the first thirteen months of operation of this laboratory, Rh 
typing was performed as a routine part of prenatal care on 12,140 women. One 
hundred and thirty-five additional Imown Rh-negative women were referred for 
detailed serum studies. The distribution of Rh types in the former group con- 
formed closely to previously established ratios. 

2. In. a group of 1,635 Rh-negative women whose husbands were Rh positive, 
86 instances of isoimmunization, or 5.26 per cent, were observed. 

, Among 1,635 Rh-negative women there were 727 primigravidas and 908 
multigravidas. Nine instances of isoimmunization, or 1.24 per cent, were ob- 
served among the primigravidas. Seventy-seven sensitized multigravidas were 
observed, an incidence of 8.48 per cent. 

3. Nine instances of isoimmunization Avere encountered in Avomen belonging 
to types Rh' or Rh". This constituted a theoretically calculated incidence of 
5.7 per cent. It was noted that individuals of these blood types behaved, to all 
intents and purposes, as if they Avere pure Rh negative. 

4. One instance of Hr isoimmunization aa^os encountered in a group of 10,500 
Rli-positive women. 

5. Erythroblastosis fetalis occurred in the offspring of 53, or 67.1 per cent 
of 79 isoimmunized Avomen. Erythroblastosis fetalis Avas absent in the infants 
of 26, or 32.9 per cent, of this group. The fact Avas emphasized that the presence 
of Rh-isoimmunization Avas not necessarily synonymous Avith hemolytic disease in 
the offspring. 

6. Erythroblastosis fetalis occurred once in 215 deliA'^eries, an incidence of 
0.46 per cent, in the total group of 12,275 Avomen studied. 

7. Antibody specificity Avas studied in 38 cases. Anti-Rhp immune bodies 
Avere found in 32. Four patients had antibodies of Rhi specificity ; one, auti-Rhj ; 
and one, anti-Hr'. 

8. In 65, or 67.7 per cent, of 96 patients only univalent antibodies were 
found. TAventy-three, or 24.1 per cent, developed only bivalent antibodies. 
Bight, or 8.3 per cent, shoAved a mixture of both varieties. 

9. Fifty-five patients Avere studied in an effort to correlate prepartum anti- 
body titers with outcome of pregnancy. When serum conglutination titers ex- 
ceeded 10 units a significant infant mortality Avas noted. In 40 patients Avho Avere 
studied by the plasma conglutination technique, significant infant mortality 
occurred only when maternal titers Avere someAvhat higher. 

10. In a group of 49 patients in whom repeated prepartum serum studies 
Avere made several categories were obseiwed: (a) sixteen patients changed from 
a honimmunized state to one of sensitization. In 11 this occurred in the last 
trimester; (b) eleven patients AA’ho Avere immunized Avhen first studied shoAA'’ed 
a significant rise in titer during pregnancy; (c) tAventy-tAAm patients displayed 
no titer increase during the entire prenatal period. A distinct correlation be- 
tAveen maternal serum titers and neonatal disease Avas demonstrated in most 
instances. 
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postpartum hemorrhage. In almost every instance there were other compli- 
cating factors and the patient in these hospitals was not permitted to bleed 
to death vdthont any attention. Nevertheless, the deaths in most instances had 
preventable factors. 

Our studies indicate that proi^er conduct of the late second and early 
third stages of labor caused a marked reduction in the incidence of postpartum 
hemorrhage due to uterine atonj’^, excluding patients who had a placenta 
previa or an abruptio placenta. We wish to stress the importance of a defi- 
nite routine for the prevention and treatment of postpartum hemorrhage which 
will reduce the mortality to almost zero. 

For many years the proper conduct of the third stage has been to wait 
for Ahlfeld’s* signs of separation of the placenta, and the usual instructions 
are to wait fifteen minutes to two hours or longer. Some clinicians still cling 
to these teachings. Warnekros in 1918 and Weibel independently in 1919, 
demonstrated bj'^ means of x-ray studies taken immediately (one to two min- 
utes) after delivery, that the placenta was separated within less than five 
minutes after the delivery of the baby. Each investigator found little evi- 
dence of retroplaeental hematoma which is supposed to separate the placenta. 

Calkins, Davis, Left, Titus, and numerous other investigators have re- 
ported that the placenta separates and can be expressed within one to seven 
minutes after the birth of the baby. These various reports are based on ob- 
servation of thousands of cases or on actual palpation of the interior of the 
uteinis (Leff), 

Davis stated that, on our service, 16 per cent of the eases of fatal post- 
partum hemorrhage were due to retained placental tissue, and 36 per cent to 
atony (no other demonstrable cause). This latter group is much larger in the 
nonfatal cases and are of particular concern because a properly conducted 
second and third stage of labor will prevent almost all of these hemorrhages. 
Peekham and Kieder found that 81 per cent of the cases of hemorrhage were 
due to atony. 

Hemorrhage from the placental site is controlled, (1) by the contraction 
of the uterus (eompre.s.sing the uterine ve.ssels); (2) by the time the contrac- 
tion is over, retraction of the muscle bundles has occurred and the vessels arc 
permanently compressed, and (3) by clotting of the blood in these vessels. If 
there is no retraction — complete loss of muscle tone — bleeding will recur each 
time that the contraction is over, for no uterus can remain in a state of con- 
stant contraction. 

Unfortunately, most clinicians .still ascribe postpartum hemorrhage to mis- 
management of the third stage of labor. Davis and Boynton in 1941 are the 
first, so far as we know, to state that the proper management of the third stage 
begins in the late second stage of labor. They reported that, if 0.2 mg, of 
ergotrate were given intravenou.sly after the delivery of the head or of the 
anterior shoulder, and thirty seconds allowed for its action, in 72 per cent oi 
their cases the placenta had separated and could be expre.ssed within three 
minutes. They attributed this short third stage to the use of intravenous 



THE PLACENTAL STAGE AND POSTPARTUM HEMORRHAGE 
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The Chicago Lying-in Hospital) 

I N AN article ‘'Blood Transfusion and Obstetric Hemorrhage” published in 
1935, I stated that the mortality from obstetric hemorrhage had not de- 
creased in the last twenty years despite the use of blood transfusion. Another 
twelve years have passed and we are in the “Age of Atomic Energy,” and 
yet women still die from hemorrhage associated with parturition. Hemor- 
rhage caused 30 per cent of the maternal deaths which occurred in the United 
States in 1944 and 1945. These deaths Avere either preAmiitable or had pre- 
A'entable factors. It is difficult to determine just hoAv many of the deaths 
Avere due to postpartum hemorrhage. Some of the patients do not die from 
the hemorrhage, but their resistance is loAvered to such a degree that they 
succumb to infection. Past, ore stated that the incidence of puerperal infection 
increased 400 per cent if the hematocrit dropped beloAv 30 per cent. Reports 
of the Children’s Bureau indicate that approximately 20 per cent of the Avomen. 
deliA’’ered in the last ti-imester of pregnancy have a postpartum hemorrhage, 
and of these about 40 jier cent die pilmarily from hemorrhage and shock. A 
report of the maternal deaths in Philadelphia indicated that over 5 per cent 
Avere due to postpartum hemorrhage. 

■ Beeeham, in 1939, stated that in a six-year period in Philadelphia, 52 
Avomen died from postpartum hemorrhage, and that 62 per cent of these deaths 
Avere preventable. He stated, “The usual story Avas not that of sharp, marked 
hemorrhage for a feAv minutes and then sudden death. Rather the picture 
brought to light by this study Avas one of steady, moderate bleeding over a 
period of scAmral hours ending in shock and death because no one became 
alarmed. There Avas an occasional case Avhere bleeding Avas sudden and great 
in Amlume Avith the patient going into shock rapidly, but CA'-en in such a case 
there vms usually time for adequate treatment.” He stated that the aA^erage 
time betAveen deliA'cry and death Avas fiAm hours and tAventy minutes, long 
enough for treatment. Similar comments are made by the Chicago Maternal 
Death Committee. 

Data from representative obstetric seiwices gNen in Table I indicate that 
the incidence of postpartum hemorrhage is someAvhere betAveen 2 and 3 per 
cent, and, even in these Avell-regulated institutions, deaths from postpartum 
hemorrhage, although rare, occur. During the past fifteen and one-half years 
Ave haA’^e had four deaths from postpartum hemorrhage, and during a similar 
period at The Ncav Yorlc Lying-In Hospital they had eight deaths. During 
the past fiAm years at The Boston Lying-in there haAm been four deaths from 
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.solutions- of unknown content were given to the resident staff for intravenous 
injection during the late second and third stages of labor. These solutions 
either contained saline solution, 0.2 mg. of ergotrate, or one or two units of 
solution of posterior pituitary. The study was carried out in six-month periods 
in 1944, 1945, and 1946. 

The data in Pig. 1 illustrates that the placenta had been expressed within 
nine minutes in almost all eases irrespective of the time or substance injected. 
These studies, with the exception of the large series of 439 ijatients, were made 
by the resident, V.M.W. The large group were delivered by all members of 
the resident and intern group, with only a very few by staff obstetricians. 

Table II. Duration Third Stage op Labor — Patients per cent 


INTRAVENOUS 1N.JECTION OP 1 ML. OP: 



AFTER 2nd 
STAGE 

AFTER DELIVERY OP 
ANTERIOR SHOULDER j 

AFTER POSTERIOR SHOULDER AND 
SLOW DELIVERY OP FETUS 



SOLU- 



SOLU- 








TION 



TION 








POSTE- 



POSTE- 



1 SOLUTION POST. PIT. ' 



RIOR 


1 

RIOR 








PITO- 



PITU- 







ERGOT- 

ITARY 

NACL 

ERGO- 

ITARY 

NACL 

ERGO- 




I.ENGTH 

RATE 

2 

SOLU- 

TRATE 

2 

SOLU- 

TRATE 

2 

1 

1 

MINUTES 

0.2 MG. 

UNITS 

TION 

0.2 MG. 

UNITS 

TION 

0.2 mg. 

UNITS 

UNIT 

UNIT 

0.2-]. 0 

6 

13 

7 

30 

29 

13 
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171 

120 

G4 

89 

73 . 


•Manual removal in two case.s. 


The figures for the duration of the third stage are given in Table II and arc 
included to show that over 75 per cent of the placentas had been expressed 
within one to three minutes irrespective of time or substance injected provid- 
ing the operator had been taught the proper management. If no oxytocic was 
used and no definite pause made in the delivery of the baby, the iilacenta had 
separated and delivered within three minutes in 80 per cent of the cases. H 
an injection was made with the anterior shoulder and thirty seconds allowed 
for its action, the placenta was delivered within three minutes in 62 per cent 
of the cases where saline was used and 100 per cent at the end of nine minutes. 
Similar figures for ergotrate and jiituitary are 86 per cent at the end of three 
minutes and 94 per cent and 100 per cent, respectively, at the end of nine 
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ergotrate in the late second, stage. However, all the evidence at hand indicates 
that the placenta norma% begins to separate as the baby is born and that it 
can be expressed usually within one to three minutes after delivery. If the 
women were in the upright or squatting position, gravity would cause the 
early delivery of the placenta.. With the patient in the supine position and 
usually anesthetized, external force must be used to expel the placenta. 

The so-called Duncan and Schultze methods of placental separation and 
extrusion from the uterus are only of historical interest, and discussion should 
be omitted from textboohs. The retroplacental hematoma is almost non- 
existent if the second and third stages are properly conducted, and most 
obstetricians now know it has nothing to do with placental separation. We 
have confirmed Eoyston’s statement that if the placenta is extruded through 
a tight ring (contracted uterus or vaginal orifice), it will almost invariably 
be a Duncan, and vice versa. 

Table I. . Postpartuji Hemorrhage 


HEMOR- 

RHAGE 


HOSPITAL 

TEAR 

DELIV- 

ERIES 

INCIDENCE 
PER CENT 

Johns Hopldns 

1933 

19,290 

6.14 

Boston Ljn.ng-in 

1941-45 

13,347 

1.71 

New York Lying-In 

1936 


6.40 

New York Lying-In 

1940-43 

9,040 

1.94 

Chicago Lying-in 

1933-36 

8,100 

2.50 

Chicago Lying-in 

1941 

753 

2.00 

Cldcago Lying-ih 


1,020 

0.40 

Chicago Lying-in 

1944-46 

0,638 

2.50 

Chicago Lying-in 

1946 — 6 mo. 

664 

1.36 

Chicago Lying-in 

1946 — 6 mo. 

1,159 

0.35 


MORTALITY (CASES) 

4 deaths in series (corrected) 

2 deaths 

6 deaths 1932-42 
2 deaths 1943-45 

4 deaths 1931-42 
0 deaths 1943-46 
Ergotrate in third stage 
Ergotrate with anterior shoulder 
Ergotrate with anterior shoulder 
Ergotrate with anterior shoulder 
Solution posterior pituitary with 
posterior shoulder 


Davis’ technique has been the routine on our service up to the present 
time, but patients still continue to have postpartum hemorrhage. As indicated 
in Table I, the incidence for 6j638 vaginal deliveries in 1944 to 1946 was 2.5 
per cent. It is true, as pointed out by Davis, that we rarely have to pack 
uteri for postpartum hemorrhage since using intravenous oxytocies. However, 
all of us — including Davis — ^have had patients who, despite intravenous injec- 
tions of an oxytocic drug, continued to bleed from the atonic uterus. Since we 
still have postpartum hemorrhage due to atony and, it seems to us, a higher 
incidence of delayed hemorrhage occurring five to twenty days after delivery, 
we began to restudy the conduct of the late second and third stages of labor. 

Leff, in 1945, reported that the action of ergotrate was different from 
that of solution of posterior pituitary, and believed that the latter solution 
was preferable until the placenta had been expelled from the uterus. A num- 
ber of investigators have compared the effects of intravenous injections of 
ergotrate with intramuscular injection of pituitary solution. No one, so far 
as we know, has injected both of these oxytocies intravenously. Numbered 
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Our studies indicate that the separation and delivery of the placenta in 
anesthetized patients can be completed in over 95 per cent of the cases vdthin 
six minutes after delivery with or without any oxytocic drug if the baby i.s 
delivered slowly. However, if no oxytocic is used either during the second or 
third stage of labor in these patients, the amount of blood lost with the pla- 
centa is slightly increased and the blood loss after the expulsion of the pla- 
centa is definitely increased. It, therefore, is obvious that anesthetized pa- 
tients must be given an oxytocic. 

Stander does not mention any length of time for the actual delivery of 
the baby. He states that the placenta begins to separate as the baby is born. 
According to him the average length of the third stage is four to seven min- 
utes, but he also states that one should wait at least one hour for the delivery 
of the placenta, during this time trjdng repeated Crede maneuvers under 
anesthesia, if necessary. 

GreenhiU writes that after deliver of the baby’s head' one should wait 
for uterine contractions to help with the remainder of the baby, this requiring 
maybe one or two minutes. After delivery of both shoulders, the rest of the 
baby is born ■\vith one pain. He state.s, “Do not pull it out, but let the uterus 
expel it.” According to him the placenta separates in a few minutes but he 
also advises waiting one hour, repeatedly trying the Crede expression. 

Beck states that the shoulders should deliver spontaneously unless the 
patient is anesthetized. If there are no signs of placental separation in one 
hour,* he advises the Crede maneuver. The placenta, according to him, .should 
be delivered in three to four hours. No times are given for the delivery of the 
baby and no time for the length of the third stage. 

Calkins state.s that in 69 per cent of the cases it was separated in less than 
five minutes. 

The doctor must watch the uterus closely, and as soon as Calkin’s sign is 
present — persistence of a globular uterus — the placenta is expre.ssed by the 
Pastore technique wath slight traction on the cord once the placenta is in the 
vagina. If one "waits too long, the muscular portion of the uterus may con- 
tract about a portion of the placenta and make the expression difficult. If this 
happens, the placenta which is almost always proti’uding into the upper 
vagina, can be grasped with the .sterile gloved hand and gently extracted. All 
placentas are removed manually if neee.ssaiy at the end of one hour maximum, 
and u.sually "within fifteen minutes. Jf there is hemorrhage, the 'placenta is 
expressed or removed m/imially at once. 

Ninety per cent of 900 patients had a third .stage of three minutes or le.ss, 
and in 98 per cent of .some 2,000 patients, it was le.ss than nine minutes. 

Davis and Boynton stated that in 1,020 patients who received an intra- 
venous in.iection of ergotrate with the anterior .shoulder, 81 per cent had a 
measured (with a graduate) blood loss of le.ss than 100 ml. with the plaeenla. 
Only four, or 0.4 per cent, lo.st more than 500 milliliters. Seven hundred 
fifty-three patients received the ergotrate after the second stage, and only 
])er cent lo.st less than 100 milliliters. Two per cent lo.st more than 500 Juilb' 
liters. 
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minutes. Obviously iu tlie majority of eases the oxytocic had no effect in 
the separation or delivery of the placenta. 

Slow delivery of the fetus seemed to be the ■ factor which favored the 
separation of the placenta. Obviously the uterine wall requires some time to 
readjust itself to the decreasing size of its cavity as the baby is expelled. Our 
next experiment was to deliver the anterior shoulder, wait thirty seconds, 
deliver the posterior shoulder, inject 1 c.c. of the unknown solution, wait thirty 
seconds, and then sloAvly deliver the baby. The baby was removed, and usu- 
ally the placenta eould be expressed Avithout any difficulty. It has required 
considerable effort to keep the house staff from hurrying the delwery of the 
baby once the head has been born. 



Fie. 1. — The duration of third stage of labor. Per cent of patients. Intravenous injection 
after second stage. 1. Ergotrate 0.2 ing. 2. Solution of posterior pituitary 0.2 mi. (2 units), 
alter anienor shoulder. 3. Saline solution. 4. Ergotrate 0.2 mg. .b. Pttuitaiy 0.2 mi., alter 
posterior shoulder. G. Saline solution. 7. Ergotrate 0.2 mg. 8. Pituitary 0.2 ml. 9. Pituitary 
0.1 ml. 10. Pituitary 0.1 ml. and 0.4 mg. ergotrate intramuscularly after third stage. 

Since most of our iiatients are anesthetized, the strength and frequency 
of the uterine contractions and especially the use of the abdominal muscles are 
minimal. Wliere the patient is given only gas ivith each pain and no traction 
is made on the baby, the total time from the delivery of the head to the com- 
plete expulsion of the baby requires on an average in multiparas four and one- 
half minutes. The average sloiv delivei'y time for primiparas under anesthesia 
is three and one-fourth minutes with the technique described. The placenta 
Avas delivered in 90 per cent to 92 per cent of the eases AAuthin three minutes 
after the- delivery. Usually the placenta Aims in the loAver segment and vagina 
Avithin less than one minute and could be I'eadily extracted Avithout any diffi- 
culty Avith a minimal blood loss. 
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nique) rather than to the ergotrate. Intravenous injections of pituitary solu- 
tion are active at any time during labor or the early puerperinm. 

Fig. 3 illustrates the percentage of patients Avith uterine blood loss occur- 
ring during the five to sixty minutes after the placenta had been expressed. 
This uterine blood is in addition to the placental blood. The relaxation of 
the uterus (partly due to the anesthesia) when saline was used, resulted in 
increased bleeding with 2 per cent having postpartum hemorrhage, and an 
additional 12 per cent losing 300 to 499 ml. The large series of 439 patients 
delivered by various members of the house .staff offers the best illustration of 
the value of pituitary and slow delivery of the l3aby. Ninety-three per cent of 
the .patients lost less than 200 ml. of blood, and 78 per cent lost less than 100 
milliliters. The average blood loss Avith the placenta Avas 51,- and after the 
placenta, 73, a total of 124 milliliters. 


5 % 10% \ 5 % 20 % 25% 30% 35% 



Fig-. 3. — Measured blood loss after the placenta. Per cent of patients. Intravenous injection 

after posterior .shoulder. 


We had been using tAvo units or 0.2 ml. of pituitary solution. The dose 
Avas decreased to one unit in 1 ml. of normal saline (1 ml. pituitary or pitocin 
and 9 ml. saline) and the final series of 439 cases Avas as outlined Avith the iu- 
.iection of one unit of pituitary after the posterior shoulder and, after the 
placenta At^as delivered, the injection of 0.4 mg. of ergotrate intramuscularly. 
There Avore no postpartum hemorrhages Avith the placenta or after the pla- 
centa, but there Avere a fcAv cases of hemorrhages of 300 and 400 c.c. The num- 
ber is extremely small and the blood could haA’^e come from the episiotomy or 
from vaginal or cervical lacerations. Some unquestionably came from the 
uterus AAdiich in certain cases relaxes— especially if the patient is deeply anes- 
thetized. HoAvever, the i-esul1s on the Aidiolc Avere better than they had been 

in the past. 

The data in Fig. 4 are based on an exact determination as acid hematin 
and conversion into ml. of patient’s blood of all the blood lost Avith the pla- 
centa and during the first hour post partum (vaginal pack) with various 
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Fig. 2 shows that 95 per cent of the patients on whom the oxytocic was 
used after the posterior shohlder with slow delivery of the fetus, had a blood 
loss with the placenta of less than 100 c.e. with no postpartum hemorrhage, 
and 44 per cent had less than 100 ml. after the placenta, again with no post- 
partum hemorrhage. It is obvious that one must be very cautious about inter- 
preting results; for example, saline solution with the anterior and posterior 
shoulders resulted in 75 and 81 per cent respectively, of tlie patients having 
less than 100 ml. However, the percentage of patients with blood losses of 
200 ml. and more was increased. Ergotrate and pituitary are obviously better 
than saline. 


sr; lor. 15% 20% 25% 30^ 35% 



Vig. 2, — ^Measured blood loss "with placenta. Per cent of patients. Intravenous injections. 


The average blood loss for each substance used is given in Table II. The 
loss was less than 100 ml. for all substances, including saline if there was some 
delay in the delivery of the fetus. Pituitary after the second stage resulted 
in an avei’age blood loss of 49 ml., while ergotrate had 136 milliliters. Davis 
has stated that ergotrate is more eifective if injected during the second stage 
than after delivery. Our data indicate that the effective reduction of blood 
lost with the placenta is due to the pause during the delivery (Davis tech- 
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shoulder, and the incidence of postpartum hemorrhage was 0.35 per cent as 
compared with 1.36 per cent in 664 patients delivered by the staff obstetricians. 
Ob-sdously the figures are similar to those obtained by Davis in 1941. Whether 
the decrease is again due to the special emphasis on the third stage or whether 
pituitary solution with the posterior shoulder is responsible, can only be de- 
termined over a period of years. We believe that intravenous injections of 
pituitary are much more efficacious in producing uterine contractions than 
ergotrate, but the latter has a longer action. Nothing is gained by waiting 
hours for the separation of the placenta and our resident staff is instructed, if 
there is no bleeding, to remove the placenta manually within one hour at a maxi- 
mum and usmlly within fifteen minutes after delivery. The only exception to 
this rule is where there is very definite evidence of external infection on or 
about the ^mlva such as extensive contamination of the perineum with feces, 
a Bartholin abscess, etc. 

The senior author has been advocating manual removal of the placenta 
as a teaching procedure for many years, and during the past six months there 
• were 80 manual removals of the placenta and 12 explorations of the uterus; in 
the same period a year ago there were 18 manual removals and two explora- 
tions. The majority in the recent period were for teaching purposes. The 
hospital morbidity was 7.9 per cent, and for the same period in 1945, 9.2 per 
cent. We believe that the only way one can learn how to remove the placenta 
manually is to do it in normal cases under supervision. If doctors would learn 
this procedure, they would not be removing omentum and intestine mistakenly 
for placenta. They would also be able to recognize the rare case of adherent 
placenta; inversion of the uterus, incomplete rupture of the uterus, and 
myomas within the uterus. 

Dieekmann and Daily reported in 1935 that the average total blood loss 
(episiotomy plus uterine) was 342 milliliters. Odell and Seski, in. a study on 
our service, found that the average blood loss from an episiotomy was 253 
milliliters. They found an average blood loss of 16 to 57 ml. per minute with 
a total blood loss of 28 to 339 ml. just from the episiotomy. Our data indicate 
that most patients lose approximately 51 ml. with the placenta and 73 ml. after 
the placenta ; and, if there has been an episiotomy or extensive laceration, an 
additional 250 inl. or more making a total of approximately 370 ml. or more 
of blood in presumably normal deliveries (episiotomy). The pregnant woman 
does not have an extra supply of blood which will permit her to lose exces- 
sively at delivery. The withdrawal by venisection of 500 ml. of blood from 
patients immediat-ely after delivery can be detected by changes in the blood 
within five minutes, and within twenty-four hours each patient showed an 
appreciable drop in hemoglobin, hematocrit, and serum protein eoneentration. 
These two facts indicate that a slightly excessive amount of blood loss at 
delivery will inevitably mean that the total blood loss is well over 500 ml. of 
blood. 

All the wlvar pads, as well as the thick pads that are placed beneath 
patients, were saved for a period of twenty-four hours and the blood within 
them determined as acid hematin. The average blood loss for a large nuihber 
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methods of managing the second stage and with different oxytocic drugs. The 
data shows that the amount of blood lost with the placenta is greatest with 
rapid delivery of the fetus without an oxytocic, and that as the delivery of 
the fetus is prolonged and, especially if oxytocics are used, the blood loss be- 
comes minimal. Pituitary seems to be slightly better than ergotrate, but the 
number of cases is too small to warrant any conclusion. It has seemed to us 
that 0.2 mg. of ergotrate intravenously is too small a dose, and all patients are 
now being delivered with the slow technique but using 0.4 mg. of ergotrate 
intravenously after the posterior shoulder and the same dose intramuscularly 
after the delivery of the placenta. Our object is to determine the best drug 
which will aid in preveiiting postpartum hemorrliage. We believe the conduct 
of the third stage entails the sIoav delivery of the baby if there are to be no 
complications with the placenta. 


BIDOD- ML. 

50 100 150 200 250 300 350 400 

"1 1 1 1 1 1 1 1 

•••• t ••• • RAPID DELIVERY OF FETUS 

• WITHOUT AN OXYTOCIC 

AVG. 208 ML. ' 


2 


•• •••••• •• N.S.S. AND PAUSE AFTER DELIVERY 

• • OF ANTERIOR SHOULDER 

AVG. 192 ML. 


I 


ERGOTRATE INTRAVENOUSLY AND PAUSE 
AFTER DELIVERY OF ANTERIOR SHOULDER 
AVG. 86 ML. 


4 






SLOW DELIVERY OF BOTH SHOULDERS 
WITHOUT AN OXYTOCIC 
AVG. 102 ML. 


5 




S.O.RP. 1UNIT INTRAVENOUSLY AND PAUSE AFTER 
DELIVERY OF ANTERIOR SHOULDER 
AVG. 63 ML. 


6 



S.O.RP 1UNIT INTRAVENOUSLY AND PAUSE AFTER 
DELIVERY OF POSTERIOR SHOULDER WITH 
SLOW EXTRACTION 
AVG. 52 ML. 


Fig. 4. — Acid heinatin deterniiiiation of blood lost with placenta and on packs for one hour after 
delivery under various managements of the late second and third stages of labor. 


Davis and Boynton reported in 1941 that the incidence of postparlum 
hemorrhage in 753 patients who received no oxytocic in the second stage was 
2.0 per cent as compared with 0.4 per cent in 1,020 patients who were given 
0.2 mg. ergotrate intravenously with the anterior shoulder. This technique 
has been followed but the incidence of hemorrhage was 2.5 per cent in vaginal 
deliveries in 1944 to 1946. Pastore has defined postpartum hemorrhage as a 
blood loss amounting to 1 per cent or more of the body weight. Our criteria 
has always been 500 ini. or more, and we believe all blood losses of 300 ml. or 
more are abnormal. During the last six months of 1946, 1,159 patients were 
delivered by the house staff, using one unit of pituitary with the posterior 



426 


DIECKMANN ET AL. 


Am. J, Obst. & Gynec. 
September, 1947 


one imitates the normal mechanism of labor, results "will be markedly im- 
proved. For a proper separation of the placenta, it is of the utmost impor- 
tance that the baby be delivered slowly — in stages with a thirty to sixt}’- second 
pause after the delivery of each shoulder — requiring a total of at least three 
minutes. Thus the uterine wall is given time to contract and retract thereby 
tearing itself away from the placenta. The latter has usually separated within 
less than one minute. After the fetus has been expelled, and as soon as the 
uterus retains its globular form, it should Im compressed but not pushed into 
the'pehds. When the placenta is in the vagina it should be extracted by 
imlling on the cord. We do not believe that an oxytocic is necessary for the 
separation of the placenta ; but, since patients are not under normal conditions 
— anesthesia, etc. — we believe that one unit of solution of po.sterior pituitary 
or 0.2 to 0.4 mg. ergotrate should be injected intravenously after the posterior 
shoulder if the doctor is experienced; if he is not, then after the delivery of 
the placenta. This will prevent excessive bleeding after the placenta. Our 
nurses give many of the inti-avenous injections. 

If the placenta cannot be delivered and there is no bleeding, one may wait, 
at a maximum one hour, but all retained placentas should be manually re- 
moved at the end of this time. 

Uterine hemorrhage is treated by the immediate removal of the placenta, 
manually if necessary, or after the third stage by manual palpation of the 
uterine ca\dty and visual inspection of the vagina and cervix. One of the 
above oxytocics should be injected intravenously and repeated one time. If 
the bleeding continues, the uterus must be packed. A transfusion of 1,000 ml. 
or more of blood, if necessary, must be given at once. Periodic hemoglobin or 
hematocrit determinations must be made. 
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of patients during the first twenty-four hours after delivery, excluding the 
first hour, amounted to an average of 52 milliliters. Since the bleeding after 
the first twenty-four hours becomes negligible, amounting to only a few ml. 
of blood per day, no comparison of oxytocic drugs was made. 

If the placenta has been delivered intact and yet bleeding still continues 
from the uterus, the following treatment is indicated : 

1. Repeat the intravenous injection of ergotrate or pituitary solution. 

2. Explore the uterus manually for an accessory placental lobe, tumors, and 
to exclude rupture. 

3. Briskly massage the uterus through the abdominal wall. 

4; Pack the uterus if bleeding continues despite 1, 2, and 3. 

This systematic treatment will control uterine bleeding from atony in 
almost 100 per cent of the cases. 

5. After the hemorihage, the patient must be given saline solution, 1,000 to 
2,000 ml., by hypodcrmoclysis and blood in amounts more than sufficient 
to replace what was lost (minimum 1,000 ml.), which is always under- 
estimated. Serum, plasma, 20 per cent glucose and saline solutions, are 
only stop-gaps until blood is available. If 500 ml. of any of these solu- 
tions are injected intravenously, the blood pressure will increase and 
the patient improve, but the injection must not be repeated unless 
blood is also given. 

Studies of postpartum hemorrhage occurring after the tenth day are still 
being continued. During the last six months of 1946 there was one curettage 
because of hemorrhage two weeks post partum. In preceding similar periods, 
the number has varied from five to twelve. Manual exploration of the uterus 
in these patients was given up many years ago because of the high mortality 
from infection. The uteri are curetted with a large dull curette. Only in 
rare instances has a piece of placental tissue been found. The usual finding 
is thrombosed vessels from the placental site. "We think the delayed post- 
partum hemorrhage may be due to faulty involution of the placental site 
resulting from, the ergotrate. 

There have been several reports about the dangers of shock and death 
from injections of solution of posterior pituitary. In a rather long period of 
full-time obstetrics, the senior author has encountered one patient who is un- 
usually sensitive to pituitary. He has seen infrequent reactions from this drug 
but none fatal or alarming other than those due to rupture of the uterus from 
tetanic contraction. In the present study, over 2,000 patients have received 
one or two’ units of pituitary during the terminal portion of the second or 
third stage of labor, and there have been no recorded reactions attributable to 
the drug. 

Summary 

The prevention of postpartum hemorrhage is much easier than the treat- 
ment. Prevention begins with the proper conduct of the terminal phase of 
the second stage of labor. With patients under analgesia, anesthesia, and on 
hospital beds, etc., one can no longer speak of normal deliveries. However, if 



TOXIC COMPLICATIONS OF PREGNANCY IN GORGAS HOSPITAL, 
PANAMA CANAL ZONE, 1931-1945'^ 

An Analysis of 10,000 Pregnancies 

Nevin S. Scrimshaw, Ph.D., M.D,, With the Assistance of 
George A. CuL^^cR, and R. A. Stetonson, Rochester, N. Y, 

(From Gorgas Memorial Hospital, Ancon, Canal Zone, and the Department of Obstetrics and 
Gynecology, The University of Rochester School of Medicine and Dentistry, 
and Strong Memorial Hospital) 

R eports on pre-eelampsia and eclampsia under tropical conditions have 
been few and inconclusive. In the tropics of the Western Hemisphere the 
only reports available show Puerto Rico and Trinidad to have some of the 
highest rates in the world.^ The records of Gorgas Hospital on the Isthmus 
of Panama afford an unusual opportunity to evaluate the influence of race and 
economic conditions as well as the effects of a tropical climate on pregnancies 
under good prenatal care. 

The Canal Zone is not only similar in climate to Puerto Rico and Trinidad, 
but also has two racial groups, the “Panamanians” and the West Indian 
Negroes, respectively, who are comparable to the chief inhabitants of these 
two areas and might be expected to show the same high incidence of pre- 
eclampsia and eclampsia. A third distinct group, the white Americans, can also 
be studied in Panama and tlic incidence of their difficulties in pregnancy com- 
pared with reports for various parts of the United States. De Snoo* has 
reported that Europeans living in Batavia, Java, have nearly five times as much 
eclampsia as do the natives, and al)out three and one-half times as much as the 
Chinese living there. The incidence of pre-eclampsia and eclamp.sia in Amer- 
icans in Panama was therefore of considerable intere.st. 

Recent studies^'' have shown tliat the poorer nutrition of the lower economic 
groups may be an important factor in their generally high incidence of toxic 
complications during pregnancy. In Panama there are two distinct economic 
groups of Panamanians eligilfle for treatment in Gorgas Hospital. The larger 
of these is obliged to live on the low salaiy scale of tlie “silver” payroll. The 
Panamanians on the “gold” payroll receive the same relatively high wages as 
the Americans. This division of the employees of the Panama Canal into “sil- 
ver” and “gold” is found throughout tlie administration of the Zone and 
dates baek to the early eon.struction days when laborers were paid in silver 
coin and the elerical and administrative workers were paid in gold. This study, 
because of those sharp economic distinctions, was able to investigate the role 
of nutrition and hygiene in the incidence of the toxemias of pregnancy in 
Panama. 

♦Approved for publication by the He.seurch and Puldications Committee of the Health 
Department, The Panama Canal. 

■fXhe “tatlKtical analvsis of the data vras performed by .lames Rafferty, M.IX, of in- 
Department of Pathology, 'School of Medicine and DentLstry, University of Roche.ster, 
tFormerly at Gorgaa Hospital, nov,- Medical Corp.'?, A. U. S. 
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“Panamanians” in this study. In the preliminary tabulations a group of 
patients who could be identified as Spanish and Indian mixtures with little or 
no Negi’o ancestry Avere studied separately from the remainder of the silver 
“Panamanian” group. However, such dift'erences as were found could not be 
considered significant, and this separation does not appear in the tables 
presented. 

The original Panamanian was an Indian. To his stock for 300 years has 
been added tlie blood of Europeans, particularly Spanish, and of an in- 
determinate numljer of Chinese, Hindu.s, Negroes, and people of other “races.” 
The Panamanians on the gold pay roll included ver}'^ few recent European- 
Panamanian mixtures. Individuals with one or more recent Negro antecedents 
were somewhat more frequent among the Panamanians on the silver pay roll. 

The Americans have come from all parts of the United States and remain 
for a varying length of time ; some for only a year, but many spend the rest of 
their lives in the Canal Zone. They represent a fair cross-section of the white 
citizens of the United States in their racial makeup. Their economic status 
in the Zone is uniformly very good. 

The Becords . — In the silvm- clinic the prenatal records were kept chronolog- 
ically in bound volumes with a page for each patient. In the gold clinic the same 
information was kept for each patient on combined obstetric and .surgical hi.stoi 7 
cards. During most of the fifteen-year period these clinics were under the per- 
•sonal direction of one man (Dr. Howard K. Tuttle). During his vacations and 
following his retirement in 1945 the same procedure was followed. 

Blood pressures were determined at each visit by the auscultatory method 
using a mercury sphygmomanometer. Urine .specimens were filtered and tested 
for albumin by la.A'oring over nitric acid. A distinct ring of precipitate was read 
as positive. All clinics were held in the afternoon, 

Eveiy clinic record was examined. A patient whose course suggested a 
prenatal irregularity or who was signed out of the hospital with any ab- 
normality of pregnancy was carefully investigated. The final diagnosis was 
made with the aid of tlie combined clinic and hospital records. Only ca.sc,s 
actually delivering in Gorgas Hospital were included in the final tabulation. 

The total number of births and stillbirths was obtained directly from the 
official register of births for Gorgas Ho.spital. In order to learn the total 
number of pregnancies in each racial group, 1,243 records were examined 
(approximately every tenth delivery), and the patient was classified as to race 
in the same manner as was done for all the abnonnal patients studied. The 
percentage of the total number belonging to each group was calculated from 
these figures and applied to give the group totals. The delivery records of 
each of the 343 stillbirths were similarly examined for racial classification. 

Crilcria for Diagnosis . — Any patient with a previou.sly normal blood 
pre.ssure range who .showed a di.stinet rise of 20 mm. of Hg or more in diastolic 
to a blood pre.ssure of 140/90 or higher with or without albuminuria, edema, 
or other signs was con.sidercd abnoianal. If adequate evidence was at hand 
that this rise was of more than transient natui-e, i.e., if de.spite bed rest and 
oral magnesium sulfate, it pemisted for several days in an outpatient or for 
several hours in a hospitalized patient, then pre-eclampsia was diagnosed. If 
the pre.ssure rose and remained above 150/100 for some period of time and 
if there was present marked albuminuria, edema, and/or subjective symptoms 
of severe lieadache, visual disturbance.s- abdominal pain, dizziness, etc., the 
condition was diagnosed as severe pre-eclampsia. 

A small percentage of cases was included as pre-eelami).sia which did not 
meet fully the above blood pre.ssure requirement. In these cases .severe 
albuminuiaa, marked subjective .symptoms, or initial hypotension seemed lo 
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Various authors have noted seasonal changes in the incidence of eclampsia ■ 
in many parts of the world. ^ It has been associated with cool rainy weather,® cool 
dry weather,® high humidity,^® high temperatures,^^ warm moist weather,^® 
and changeable weather,^®’ Scheyer®® is unable to establish any correlation 
vdth the weather. In Panama, the temperature is remarkably uniform, but the 
year is dmded into a rainy season and a dry season, the dry season is preceded 
in December and followed in May by a period of changeable weather. The 
rainy season extending through the second half of the year becomes progressively 
wetter, although there is generally considerable sunshine and clear weather 
each day. The possible effect of these seasonal changes on the occurrence of the 
toxic complications of preguanej’’ was investigated. 

Hypertension is generallj’- considered to be less common in the tropics. 
Thonnard-Neumann®® and Kean^"’ ®® have found that while this is true for the 
native Indian and Panamanian, the Negroes show a very high incidence of 
hypertension beginning at an early age. The relation of this hypertensive 
tendency in the Negroes to the incidence of the transient hj^iertension of pre- 
eclampsia was examined. 

The present investigation studies these and related problems by an analysis 
of the more than 10,000 patients delivered in Gorgas Hospital in the j’-ears 
1931 to 1945. The clinic and hospital record of every patient was studied, and 
the diagnosis made or checked by the senior author in accordance with the 
criteria to be described. Differences in diagnostic standards during these years 
do not enter appreciably into the final tabulations. We have endeavored to 
describe the distribution of the toxic complications of pregnancy in the popula- 
tion studied, although we cannot with any certainty account for many of the 
characteristics of this distribution. This survey was planned as a basis for 
further study of possible causative factors in “toxemias.” 

Material and Methods 

The Patients . — The division of employees of the Panama Canal into 
“silver” and “gold” has already been noted. The Health Department also 
operates on this basis. In the “ silver’'’ clinics, dispensaries, and wards are 
seen all of the West Indian Negroes and a large proportion of the Panamanians. 
Their income is sharply limited by low fixed standards, housing is crowded, 
families are large, and life for them is a continuous economic struggle. The 
“gold” patients, who are largely Americans, have the advantage of premium 
wages, low tax free prices at Government Commissary or Post Exchanges, 
and generally spacious accommodations. The standards of medical care for 
these two groups are essentially the same. All doctors are on a full-time -salary 
basis, and no fees are charged for their medical services. Although the hospital 
charges are minimal, they are frequently a difficult burden for the low income 
patients. 

The West Indian Negroes by appearance, background, customs and language 
constitute a sharply- defined group. Only patients who were born in Jamaica, 
the Barbados, or other West Indian islands, or whose parents were born there 
are. classified in this group in the present study. In a few more years this 
classification will break dovoi as present “West Indian” children born in 
Panama mature. Thousands' of these Negroes have been imported as laborers 
since the early days of the canal! Social and political bapiers to intermarriage 
with the “Pamanians” are often broken, and many patients in our series are 
really ' mixtures of these two strains. Such patients are included vdth the 
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Table I. Incidence of JIajor Toxic Complications of Pregnancy in Gorgas Hospital, 

1931 TO 1945* 



GOLD 

ROLL 

(HIGH INCOME) 

SILVER 

ROLL 

(LOW INCO.ME) 


AMERICAN 

PANAMANIAN 

PANAMANIAN 

1 WEST 

INDIAN 


2,052 

935 

2,123 

5,050 


NDM- 

PER 

NUM- 

PER 

NUM- 

PER 

NUM- 

PER 

TOTAL DELIVERIES t 

BER 

CENT 

BER 

CENT 

BER 

CE.NT 

BER 

CENT • 

Mild pre-eclampsia 

70 

3.4 

26 

2.8 

82 

3.8 

313 

6,2 

Severe pre-eclampsia 

13 

O.G 

11 

1.2 

29 

1.4 

93 

1.9 

Ante- and intrapartum 
eclampsia 

1 


9 

0.96 

10 

0.47 

23t 

0.46 

Postpartum eclampsia 

1 

0.05 

2 

0.21 

5 

0.24 

9 

0.21 

Hj'pertension with superim- 
posed pre-eclampsia 

6 

0.3 

0 

0 

15 

0.7 

48 

0.9 

Hypertension apparently un- 
influenced by pregnanc}’ 

2 

0.1 

5 

0.5 

1 

8 


47 

0.9 

Therapeutic abortion for 
liypertension§ 

1 


0 

“ 

1 

- 

7 

- 

Albuminuria 

3 

0.15 



13 

O.G 




*One silver and four gold patients with definite hypertension but with inadequate data 
recorded in their clinical records to show the nature of this hypertension are not included 
in this table. 


tBased on a racial sampling of 1,236 patients which jdelded; 225 American-s, 116 Gold 
Panamanians, 264 Silver Panamanians, and 628 West Indians. . 

JSince these are not included in the total patients beyond the fifth month of gestation 
delivering in hospital, the percentage incidence cannot be calculated. 

§Includes four hypertensives with superimposed eclampsia. 


Table II. The Probability of Significant Differences Between Groups* 



GOLD 

AMERICAN 

SILVER I 

PANAJIANIAN 

GOLD PANAMANIAN 



VS.- GOLD 

VS, WEST 

VS. SILVER 



PANAMANIAN 

INDIANS 

PANAMANIAN 

LIABILlTi't 


1 x^t 1 P 

X2 1 P 

X2 1 P 

X2 1 F 

P 


1. Mild pre- 

18 

<.0001 

.5 

.5 

~n 

.001 

1 

.3 

.1 

eclampsia 

2. Severe pre- 

11 

.001 

2 

.2 

2 

.2 

.1 

.9 

.1 

eclampsia 

3. Eclampsia 

3 

.08 

12 

.001 

.1 

,9 

1 

.3 

.04 

4. Hypertension 

23 

<.0001 

.1 

.9 

5 

.080 

1.6 

.2 

.015 

5. Albuminuria 

6 

.015 

Binomial? 

.3 

1 

.3 

BinomiaB? 

<.001 

.7 


categories of Table I have been combined for statistical analysis. 
''Significant probabilities are italicized. 

tx' for Gold vs. Silver and for other comparisons has 1 d. of f. as calculated from a 
2x2 contingency table using Yates Correction. 

fLiability is the probability of concluding “not significant’' when a discrepancy exists 
between Panamanians a.s large as that between Americans and Negroes. 

§The exact Binomial is used where frequencies are .small. 

It seemed reasonalile to dratv conclusions from a detailed study of more than 
10,000 cases covering a period of fifteen years. Nevertheless, it must he recog- 
liked that in di.sease groups with small number.s, sampling errors arc large. 
It is important to know which difference in incidence may be accepted with con- 
fidence and which may possibly be due to sampling eri'ors. Accordingly the data 
were sub.iected to rigorous statistical analysis. Some of the statistical evaluations 
are li.sted in Table II. 

The data have been so grouped that in general two main factors are operat- 
ing in the categories of Tables I and II: One economic (including dietary) and 
the other racial.^ The greatest differences in incidence occur between the 

•The extent to which psychological factors may be concerned is con.sldered in tlie 
discussion. 
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justify the diagnosis. Eclampsia was diagnosed in patients with no previous 
history of convulsion who had one or more convulsions, witnessed by a staff; 
member, at or near terni. Most of the eclampsia eases had all of the findings 
of the severe pre-eclampsia group in addition to their convulsions. Convulsions 
occurred within Wenty-four hours after delivery in the eases diagnosed as post- 
partum eclampsia. Persistent severe albuminuria without hypertension w^as 
listed 'simply^ as albuminuria of pregnancy. Transient mild albuminuria 
detected- in clinic w^as found to Idc very common and is discussed separately. 

The maximum rise in blood pressure w^as determined by taking the first or 
second clinic blood pressure recorded, wdiichever w'as lower,* and comparing it 
wnth the highest diastolic recorded. The highest systolic blood pressure in the 
tabulation is in every ease that accompanying the highest diastolic and is not 
necessarily the highest recorded. In a few^ cases blood pressures taken before 
the toxemia developed were not available and the highest diastolic blood pressure 
wms compared wdth the blood pressures post partum, if these w^ere in the 
normal range. 

Patients w'ere considered to have hjTrertension antedating their pregnancy 
if (a) lyTrertension was present on premous admissions to the hospital un- 
associated wnth a possible toxemia, or (b) hypertension wms present at several 
successive clinic visits, the first of wdrieh occurred before the last trimester, and 
the hypertension persisted after delivery. Blood pressures consistently above 
140/90 were considered evidence of hypertension, and in most cases these patient.s 
showed frequent blood pressures in the range of 150/100 or above. If the symp- 
toms of their hypertension became definitely w^orse during the last trimester 
of pregnancy (usually involving a rise of 20 or more points in diastolic pressure 
over the previous diastolic pressure range) the patient W'as judged to have signs 
of pre-eclampsia superimposed on their initial hypertension. In most cases 
there was also an increase in albuminuria, edema, and subjective sjonptoms. 

The grading and observing of edema was dependent on the judgment of 
the individual physician. Therefore, although its presence or absence _ is 
noted in our report, failure to find it recorded for a patient did not necessarily 
mean that it was never present. Similarly it W'as recognized that subjective 
symptoms wmre not recorded wnth equal care in all records. Fortunately, the 
blood pressure was ahvays taken and the urine examined at eaeh visit. Within 
the limits of the accuracy of their' mea.surement, these signs could be depended 
upon for diagnosis and comparison. Due to contamination with the lochia, 
uncatheterized urine findings were not considered after deliveiy. 

Results 

Table I summarizes the main incidence data obtained. It will be seen that 
the Americans show’^ a relatively low' incidence of pre-eclampsia and that most ql 
the cases are mild. While the pre-eclampsia rate for the Negro population is 
more than twdce that for the Americans, it is no higher than the rate reported 
for many cities in the United States and is far below the rates cited for Trinidad 
and Puerto Rico. Similarly the incidence of eclampsia in Negroes, wdiile nearly 
eight times the very low rate for Americans, is not unusually high^ by United 
States standards.^ A relatively high incidence of hypertensive disease ante- 
dating pregnanej' W'as found in the West Indian group. The superior economic 
status of the Panamanians on the gold pay rqllAvas not reflected in the incidence 
data. .Although the incidence of pre-eclampsia in this group appears to^ be iow'er 
than that of the silver roll Panamanians, they show the highest incidence of 
eclampsia. 

*It -w’as noted that the first recorded hlpod pressure was often considerably inglier than 
subsequent ones, due presumably to the excitement of a nrst visit. 
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Table III. Petal and Maternal ilORTALiTy As.sociated With Toxemias 



TOTAL 

CASES 

NUMBER OF - 
STILLBIRTHS 

AND 

NEONATAL 

DEATHS* 

PER 

CENT 

MATERNAL 

DEATHS 

PER . 
CENT 

Mild prc-cclampsia 

491 

20 

4.1 

0 

- 

Severe pre-eclampsia 

14G 

28 

19.4 

4 

2.7 

Ante- and intrapartum 

47 

12 

25.5 

30 

21. H 

eclampsia 

Postpartum eclampsia 

17 

1 

5.9 

3 

37.7 

Hj-pertension and pre- 

OG 

8 

12.1 

0 

- 

eclampsia 

Hyperlcnsion 

GO 

8 

13.3 

0 


Persistent albuminuria 

3G 

2 

5.5 

0 

- 

Total.® . 

.803 

79 


17 

2.0 


♦Includes only deaths up to approximately 1 week after delivery. 


Hg (o- == 9). In the severe pre-eclamptic group it was 42 (a = 11) and in the 
eclamptic patients 39 mm. of Hg (a- = 12). 

It is noteworthy tliat in 15 per cent of the patients diagnosed as hawng 
eclampsia the highest diastolic pressure recorded was below 90 mm, of Hg 
compared with 2.0 per cent below this figure in the mild pre-eclampsia group 
and 0.7 per cent (one patient) in the severe category. It is apparent that there 
was a small group of eclampsia patients with definite convulsions and other 
sjTnptoms, but whose blood pre.ssure was not markedly elevated at any time 
that it was determined in the hospital or clinic. 

In those patients with preprcgnancy hypertension who developed super- 
imposed toxemia, the average ri.se in diastolic pressure was 41 mm. of Hg 
(<T = 12) for the 18 cases con.sidered .severe, and 25 (a = 11) for the 51 con- 
sidered mild. The highe.st diastolic pressures averaged 133 (w ==12) and 
118 (a — 11), re.spectively, in the severe and mild groups with accompanying 
average systolic blood pressures of 200 («t = 18) and 180 (o- = 20). 

Alhumimirui. — The presence of albuminuria was noted before delivery in 93 
per cent of the eclamptic and severe pre-eclamptic patients, but only CO per cent 
of the mild pre-eclamptics showed this symptom. In all of these ca.ses the urine 
was te.sted several times in the clinic and in the ho.spital. Cases in which the 
severity of the other symptoms left no doubt as to the diagnosis often failed to 
show albumin in the urine. 

A high percentage of silver clinic patients showed albumin in their urine 
at some time or other during the prenatal period. During 1936 to 1940 
albuminuria was found in 34 i)er cent of the silvci- clinic patients, and during 
3941 to 1945 in 21 per cent. 

It .should be remembered in comparing figu)-es from different, clinics that 
the actual percentage of patient.s shoeing albuminuria in clinic is in part a 
function of the number of clinic visits. About 15 per cent of tho,se visiting clinic 
only once during 1936 to 1945 showed albuminuria, compared with 20 per cent 
for* those seen twicC’ 28 per cent after four visits, 36 per cent after six, and 45 
per cent after 10 or more visits. The average number of clinic visits of all .silver 
patients seen was 4.5.^' The gold clinic incidence of transient albuminuria was 
.strikingly lower than that of the silver clinic, averaging 9 per cent over the 
fiftccn-S’car period. The techniques employed were the .same, except for the 
fact that the gold clinic patients brought urine specimens with them in ino.sl 
cases. 


of Uio p,T,tiont.= fiocn onlv once or livicc proved Inc-Ii(,'il)le for clinic Irc.'ilrncnt t 
not fbUoweaAlirotiRh the rctnrvInUer of their pregn.-tney. Thu« the average ntmiher 
cifnfc "iPlts for patient-'i in our rn.oin .«tu<3y Kerle;', all of v.'liom <leHvere'I In tlie ho.^pltah 

much higher. 


an'l 
of 

=pltal, 
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American and West Indian groups, and one would like to be able to attribute 
these differences to either of these two factors or to hoth in knovoi proportions. 
However, ^ the importance of economic factors can be tested only by comparing 
the two "Panamanian” groups. Furthermore, an insignificant result does not 
necessarily mean that economic factors are not important. It may mean only 
that the number of eases is insufficient to detect a difference. In some categories 
large differences in the "supply” could exist, and yet the statistical conclusion 
from the sample studied would be "no difference.” The liability of making a 
false conclusion of "no difference” when a difference exists as large as that 
between Americans and West Indians is given in the last column of Table II. 
Similarly, racial factors can he tested only udthin the gold or within the silver 
groups, and the same precautions must be observed in interpreting the results. 

In everj’' category’’ the Negroes had a significantly higher incidence of 
disease than did the Americans. Even when the gold versus silver differences 
are compared in Table II, they are found to be highly significant (except for 
eclampsia). Within the gold group, the high income Panamanians had es- 
sentially the same incidence of pre-eclampsia as the Americans, but they did 
have significantly more eclampsia. The Negroes have significantly more pre- 
eclampsia than do anj^ of the other groups. 

When the high and low income Panamanians are compared, there is no 
statistical basis for concluding that there is a difference in the incidence of 
either pre-eclampsia or eclampsia in these two groups. To conclude that there 
is not anj'- difference in pre-eclampsia in tliese two groups is to run a 10 per cent 
chance of being uwong (Liability 0.1) . A difference in the incidence of eclampsia 
as great as that between the Americans and West Indians would have been 
detected (Liability 0.04) . 

Patients With Hypertension Antedating Pregnancy . — The significantly 
higher incidence of hypertension in the silver patients as compared vdth the 
gold is beyond doubt. The higher incidence of hypertension in the West Indian 
.Negroes than in the Panamanians also seems well estaljlished. Within the 
Panamanian groups, the incidence of hypertension in the low and high income 
groups could not be shown to differ significantly. 

Of the 135 cases of pregnancy hypertension in which the pregnancy con- 
tinued beyond the fifth month, 55 per cent showed the development of signs of 
superimposed pre-eclampsia. The great majority of these cases were in Negroes. 
Fifty per cent of the hypertensive Negroes developed pre-eclampsia, and 4 per 
cent had actual eclamptic convulsions. ArnelP'’ and Dexter and^ Weiss®”’ 
report similar findings. The high incidence of abortions and stillbirths in 
obstetric patients "with hjTpertension despite a good prognosis for the mother 
has been repeatedly emphasized.®®'®^'^" This is confirmed by Table III in which 
it will be noted that the fetal mortality remained 12 to 13 per cent whether 
or not toxemia developed. There were no maternal deaths of patients with 
essential hypertension in this series. To the fetal deaths due to hypertension 
listed in Table IV must be added the 10 therapeutic abortions for hypertension 
noted in this series and many spontaneous abortions not recognized or recorded 
as associated with this condition. 

Blood Pressure . — The blood pressures associated with the complications 
enumerated above have been analyzed and their distribution noted. Tim average 
rise in diastolic blood pressure in pre-eclampsias classified as mild was 27 mm. or 


’‘On the contrary Sharkey and Hess“ And no 
tension on the child, when the incidence of abortions, premature births, stillbirths, and 
deaths was compared in 115 patients with essential hypertension 

and'Browne^’ cite excellent evidence to show that pregnancy has no effect on IhL™ p” 

of blood pressure or the incidence of hypertension at any age. They 

does not cause a latent tendency to hypertension or have an adverse ^ 

hypertension. Furthermore, they fail to find any permanent vascular Thev 

toxemia, although the renal damage may take w to , two years to heal 

report, however, that hypertension In the mother does increase the risk of losing the baoj. 
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over 33 years of age. The former averaged four previous pregnancies and the 
latter five. However, approximately 20 per cent of the patients falling in each 
hypertensive category were primigravidas. 

Multiple Toxemias . — Only two Americans had more than one pregnancy com- 
plicated by toxemia, one with two mild pre-eclamptie episodes and one with 
hypertension on the first recorded pregnancy and mild pre-eclampsia super- 
imposed on her hypertension in the second. Two gold Panamanians had two 
and three mild pre-eclampsias, respectively. A third had three pregnancies 
with hypertension and showed definite signs of chronic nephritis with the last 
tw'O of these. 

In contrast, 52 of the West Indians and 13 of the .silver Panamanians had 
a total of 150 complicated pregnancies. Ten of the West Indians and two of 
the Panamanians had three such pregnancies, and four of the West Indians 
had four. Twenty-one of the Negroes and four of the Panamanians with more 
than one complicated pregnancy had pre-existing hypertension with one or 
more of these pregnancies. Fifty per cent of these patients developed their 
h^Tiertension following one or more pregnancies ■with mild or severe pre- 
eclampsia alone. 

So many combinations of diagnoses on successive pregnancies were encoun- 
tered in the silver group that they could not be reduced to a common table. 
Ho'^vever, it may be noted that a severe pre-eclampsia followed a mild one in 
eight cases, a mild .succeeded a severe in eight, and pre-eclampsia superimposed 
on hjTDertension occurred after a pregnancy with hyperten.sion alone in four. 
In t-wo successive pregnancies mild pre-eclamp.sias -ware noted in 23 cases, 
severe ones in six, and albuminurias in four. 

Fetal and Maternal Mortality . — The fetal and early neonatal mortality 
associated with mild pre-eclampsia was 4.1 per cent in this series, and that ■'vith 
severe pre-eclampsia, nearly 20 per cent (Table III). In addition, there were 
four maternal deaths in the latter group. While the incidence of fetal deaths 
was much lower in postpartum eclamp.sia, due to prior delivery of the child, 
than in ante- and intrapartum eclampsia, the difference in maternal death rate 
is not significant. Eclampsia accounted for more than three-fourths of the 
maternal deaths in the gi’oup of complications of pregnancy .studied. No 
maternal deaths occurred among the 106 hypertensive pregnancies, although 
18 of these had an apparently severe pre-eclampsia superimposed. The fetal 
death rate in patients with hypertension was relatively high, but was not in- 
creased when i)re-eclampsia was also present. 

The total incidence of stillbirths is lowest among the Americans (Table IV). 
The higher percentage in the gold ‘Panamanians is probably due in part to 
the higher incidence of eclampsia. The over-all stillbirth incidence was 3.4 
per cent. Neonatal deaths were not tabulated in the hospital records except 


.Table rV\ Ixcidexce or Stii.lbikths i.v Gobgas Hospital 



TOTAL stillbirths 
I- p.OJI ALL 
CAUSES’* 

PER CENT 

OF TOT.VIj 
BIRTHS 

STILLBIRTHS AND 
NEONATAL DEATHS 
ASSOCIATED ITITH 
“TOXEMIA” 

Gold Jloll 

American.s 

42 

1.9 

9 

Panamanian.s 

25 

2.8 

10 

Silver Soil 

Panamanians ! 

92 

• 4.4 

10 

West Inflians 

18-1 

3.7 

47 

All Groups 

343 

3.4 

82 


•Fifruros for total ticonatal deaths were not available. During- lOZ'J to 19-41 
made up only 5-4 per cent of the combined total of stillbirths and neonatal deaths. 
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Edema. — -The common occurrence of edema in pregnant women without 
other toxic signs has been stressed by Dexter and Weiss, Dieclunann,^ and 
others. In our series, a number of patients Avere Iiospitalized for massive edema, 
yet shoAved no allramiuuria. or hypertension. Nevertheless, 76 per cent of 
the eclamptic and severe pfe-eclamptic patients, and 57 per cent of the mild 
pre-eclamptics Avere noted to sIioav either dependent or generalized edema. How- 
ever, the occurrence of mild edema maj’’ not have been recorded in some cases. 

Subjective Syvi2ytoms. — The recording and interpretation of subjective 
symptoms, particularly of headache, Avas so variable that no attempt Avas made 
to analyze them. Their presence Avas taken into consideration in judging the 
classification of borderline cases. 

Time of Onset. — Nearly half of the ante- aiid intrapartum eclampsias began 
in the thirty-fifth to the thirty-seAmnth Aveek. Eighteen per cent of the total 
number began before the thirtieth Aveek. One of the postpartum eclampsias 
folloAved a premature delivery at tAventy-eight Aveeks, the other eases Avere in 
patients delivei’ing at or near term. 

The onset of the cases of mild pre-eclampsia shoAved a symmetrical dis- 
tribution about a sharp peak at thirty-eight Aveeks. No eases occurred before the 
thirty-first Aveek, and onlj' 18 per cent of the eases occurred before the thirty- 
fifth Aveek. In contrast 38 per cent of the seATre cases of pre-eclampsia developed 
before the thirty-fifth Aveek, and 10 per cent on or l^efore the thirty-first Aveek. 
The severe eases shoAved tAvo broad peaks of onset, one at thirty-one to thirty- 
three Aveeks, and a second coinciding AAuth the peak for mild eases around the 
thirty-seventh to thirty-ninth Aveek. There Avas one patient Avhose symptoms 
Avere’ mild when they first appeared at forty Aveeks, but became severe following 
delivery. 

The patients Avho developed pre-eclampsia in addition to their prepregnancy 
hypertension tended to do so earlier in pregnancy than the pre-eclampsia group 
as a AA'hole. Furthermore, the more severe superimposed pre-eclampsias tended 
to begin earlier than the mild ones (aA^erage onset at 27.5 AA^eeks, o- 5.6 as com- 
pared Avith 35 Aveeks, o- 4.5, for the mild). 

While estimations of the date of onset are siAbject to considerable error 
because of the delay in seeing the physician, there seems to be a tendency in 
our series for the pre-eclamjAsias Avhich dcA^elop earlier in the prenatal course to 
be more severe (cf. 26). The average onset of peiAsistent severe albuminuria 
is thirty-one Aveeks (o- = 9) in this series, but the indiAudual onsets range 
evenly from fourteen to forty-two Aveeks. _ ■ _ 

Age and Parity . — The many observations indicating a much liiglier_ inci- 
dence of toxemia in first pregnancies are supported by the present series. Eighty 
per eent of the eclampsias and 52 per cent of the^ pre-eclampsias Avere foimd 
in primiparous patients. The percentage of primiparous women seen in the 
.silver elinic Avas 38 per cent. Records Avere not analyzed for the percentage 
seen in gold clinic or in the hospital. _ . . 

Certain differences Avere noted in age incidence in the different diagnostic 
categories. The age incidence curve for mild pre-eclampsia followed the age 
distribution eui’A’^e for normal pregnancies, but the seA’^ere pre-eclamptics shoAved 
two distinct incidence pealcs. The first corresponded to the normal age peak 
for all pregnancies. The second peak occurred in the 33 to 35 year range folloAV- 
ing a period of Ioav incidence from 27 to 29 years. The incidence of eclampsia 
shoAved this same double humped curve and differs only in the greater percentage 
of cases in the' 14- to 23-year age range, and the someAvhat later second peak 
(at age of 36 to 38 years). The existence of these departures from normal 

Avas confirmed by statistical tests. _ ■ -i j u 

The hypertensive pregnancies were symmetrically distributed about a sharp 
peak at the age of 30 to 32 years. Sixty-seA^en per cent of the hypertensives 
and 74 per cent of the hypertensives with superimposed pre-eclampsia were 
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Seasonal Incidence Changes 

One of the principal points of interest in the present investigation is the in- 
fluence of a tropical climate on a pathologic condition Ijelieved to fluctuate with 
the seasonal changes of the temperate zone. The results depicted in Fig. 1 show 
an apparent fluctuation in pre-eclampsia and vomiting witli seasonal changes. 
However, this is probably deceptive and well illustrates the danger of drawing 
conclusions as to seasonal incidence without proper controls and statistical 
analysis of the data. Onlj^ the points indicated by solid circles in Fig. 1 
represent significant monthly variations. The basis for calculation of sig- 
nificance and the actual chi square values are given in Table V. It is con- 
cluded that no definite seasoned variation in the incidence of these toxic cnm- 



MONTH 

Fig. 1. — Sc.'i-“onaI varifitlonfi in olwtctric pallent.". The itionth of on.set of j>re-ecIumP?'“ 
and eclampsia and the month in v.'hich a .stillbirth occurred v.'ere inve.stigated by examining 
individual hospital and clinic records. Tiie total dcdivcrie.s occurring in each month iron 
IS'il to 1915 are al.«o plotted. The adml.ssion.s for "vomiting of pregnancy" tverc tabujat.’o 
from hosplt.al record.s v.-ithout verjflcatlon of individual cajc.s nr correcting for repeat fdmi.>' 
sions. Tlic sea.sonal variation in total birth.s is not questioned. Those seasonal variation- 
in incidence v.diich are not accounted for Ijj- the .ceasonal variation In total pregnancies viu 
a probability of .5 per cent or greater are represented by .solid clrcle.s. The statlHtlcal 
arc given la Tabic Vll. 
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for the years 1939 to 1941. During this three-year period there were 75 still- 
births and 63 neonatal deaths recorded. The over-all incidence of maternal 
deaths for _the^ conditions investigated is 1.9 per cent of the total eases with 
toxic complications or 0.16 per cent of the total deliveries. 

^ Oilier Coiwplieaiions . — Nephritis Avithout hj^iertension was found in four 
;patients, with hypertension alone in six and with pro-eclampsia alone in one. 
In eight cases of nephritis with hypertension, pre-eclampsia also developed 
and was severe in three of these. The highest incidence of nephritis occurred in 
the West Indian Negroes, a finding which has also been reported from autopsy 
studies in Panama.-^ 

In one case a severe, postpartum psychosis followed eclampsia and in two 
cases it developed Avithout signs of a toxemia. Tavo patients Avere admitted 
antepartum in an anxiety state. Ten silver and tAvo gold patients shoAved 
signs of polsmeuritis in association Avith previous nausea and Ammiting. Pyelitis 
Avas not investigated for 1941 to 1945, but occurred in ten sihrnr and four gold 
patients during the preceding ten years. 

There AAmre 251 charts signed out Avith a diagnosis of “vomiting of preg- 
nancy” or “hyperemesis gravidarum.” Of these, six AAmre considered to be 
cases of true pernicious vomiting, three of AAhich proved fatal. The percentage 
of admissions for Ammiting of pregnancy Avhieli could be attributed to Americans 
and high income Panamanians, rose from 29 per cent in 1931 to 1940 to 59 per 
cent during 1941 to' 1945, although their proportion of total deliveries did not 
change. 

Of 822 abortions betAveen 1941 and 1945, 173 Avere in gold and 649 in silver 
patients. A reliable breakdoAvn Avas not readily aAmilable for the 861 abortions 
betAAmen 1931 and 1940. 


Table, V. Seasonal Incidence 



CASES 

OP PRE- 

CORRESPOND- 
ING TOTAL 

EXPECTED 

PRE-ECLAMPSIA 



MONTH 

ECLAMPSIA 
IN 15 YR. 

po 

DELIVERIES 
IN 15 YR. 
BASE* 

CASES IN 
15 YR. 

P'l 

(P», P')“ 
FC * 

Xm“5 

ECLAMPSIA 

1 Xm“ 

STILL- 

BIRTHS 

Xv“ 

Jan. 

54 

830 

52 

0.1 

0.1 

1.8 

U.l 

Eeb. 

38 

800 

50 

2.9 

3.2 

0.8 

0.1 

March 

41 

770 

48 

1.0 

1.1 

0.8 

0.1 

Apr. 

38 

770 

48 

2.1 

2.3 ■ 

0.0 

1.3 

May 

41 

780 

49 

1.3 

1.4 

0.2 

0.1 

June 

65 

810 

51 

3.8 

4.2 

0.7 

0.4 

July 

64 

850 

53 

2.3 

2.5 

3.2 

2.4 

Aug. 

52 

892 

54 . 

0.1 

0.1 

0.7 

0.3 

Sept. 

48 

920 

58 

1.7 

1.9 

0.2 

0.0 

Oct. 

67 

930 

59 

1.2 

1.3 

0.2 

0.3 

Nov. 

67 

920 

58 

1.4 

1.5 

0.2 

0.8 

Dec. 

61 

890 

56 

0.5 . 

0.6 

0.7 

3.9 

Total 

636 

10,160 

636 

18.4t 





the total number of cases of pre-eclampsia. Eor pre-eclampsia and eclampsih it is Mtimatea 
from the total number of deliveries a month later. For stillbirths base is estimated from the 
total number of deliveries ’two weeks later. This time lag is an arbitral but reasonable 
assumption. The actual time lag is not critical in the statistical analysis. The comp!e.,e 
table for pre-eclampsia is given as an example of the method employed. 

tExpected cases: fc = X 636. 

$For the total test, xt^ = 18.4 with 11 degrees of freedom which has a probability, 
p = 7 per cent ot a xt'~ as large or laraer than the one found. The xt- — 9-5 for eclampsia 
and has a probability of 60 per cent. The xt= for stillbirths is 10.7 and has a probability of 
50 per cent. From these probabilities it is concluded that all of the seasonal variations 
observed in the above conditions can be accounted for by random sample variation. 

§For individual months, xst= = — (1 + 1/12). This correction is necessary 

because each month has one degree of freedom. The value of wi* for a probability of 5 per 
cent is 3.7. Only the June pre-eclampsias and the December stillbirths reach this value. 
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.silver and gold groups. 'Whatever factors made for this increase operated equally' 
on diverse economic and racial groups. In contrast to tlie pre-eclampsia rate, 
that for eclampsia showed sharp increases in eclampsia in 1933, 1936 and 1938. 
There have been no high incidence years since 1938 and the eclampsia rate has 
remained relatively low. 

Factors, of Possible Significance 

The great variation in incidence of toxemia throughout the world, and 
even in different people in one locality, indicates that race, climate, economic 
status, diet, personal habits, social status, psychological stresses, and type qf 
medical care must all be considered as factors of pos.sible importance. 

Race . — Whitacre and co-workers'-^® compared eclampsia in Chinese in Peiping 
and Negroes in Memphis without observing racial differences. In New Orleans 
the incidence of pre-eclampsia and eclampsia has been reported to be the same 
in Negroes and white.^°> In Panama the Negroes show a much higher in- 
cidence of the various forms of toxemia than the white Americans. If this were 
entirel}" attributal to a racial susceptibility on the part of the Negroes, then 
such a lowered resistance should be apparent in New Orleans. Thus it would 
appear that the difference in incidence of pre-eclampsia and eclampsia in thi.s 
study cannot be attributed to racial factors alone. 

A similar conclusion appears ,ju.stified for the incidence of hypertension, 
although there is little doubt that the Negro in the United States has propor- 
tionately more hypertension than the whites.®’’®^ The present study as well as 
reports of Thonnard-Neumann^® and Kean^® show the Negroes to have a higher 
hypertension rate in Panama. It might be postulated that a racial susceptibility 
to essential hypertension exists in the Negroes and is paralleled, under similar 
conditions, by a lower resistance to the transient hypertension of pre-eclampsia 
and eclampsia. That this is not tlie complete answer is indicated by the absence 
of hjTiertension in most African Negroes. Tliese reports include the Gold Coa.st 
Colony (Odaley®®) ; Northern Rhodesia (Dry®®) ; Southern Rhodesia (Waek- 
ford®®) ; American Zulu Mission (Taylor®®); Liberia (Shattuck®®) ; Last 
Africa (Dennison'*'’’ ‘U ; Kenya (Jex-Blak'*®) ; and Congo (DuBois''®). ()ue 
must then assume the relative absence of factors precipitating hypertension 
in their native environment or doubt the true genetic basis for the increased 
hjToertension in the Negro of the AVestern Hemisphere or both. The report 
that Negroes working in the city of Johanne.sburg, South Airica"'® do not appear 
to show such a complete immunity to hypertensive cardiovascular disease is 
evidence for the former. 

Several authors have noted a much Jiigher incidence of hypertension’*"''’® 
and nephritis^^ in the AVest Indian Negroes as compared with the Panamanians. 
Yet these people appear to live under the .same economic conditions and to have 
essentially the same diet.^® It is not possible to conclude, however, that the 
differences noted between the Negroes and Panamanians in this and other .studies 
in Panama arc entirely racial. The Ncgi-oes as foreigners may be sub.ieet to 
greater stress in their adopted environment. However, the fact that oil 
Panamanians, gold and silver, seem to have somewhat less hypertension and pre- 
cclampsia, regardless of economic circumstances and enviromnent, suggests Hm 
they may have some relative resistance to this condition on a genetic lasts- 
AVhether this takes the form of a better. adaptation to the climate, lower nutri- 
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plications of pregnancy in Panama exists in our figures for the fifteen-year 
period when the seasonal fluctuations in total hirths and the errors inherent in 
samples of the size studied are taken into consideration. 


Annual Incidence Changes 

For the two years following 1932, the incidence of pre-eclampsia remained 
below the figure of 4.75 per cent for this year (Pig. 2). In 1935 it rose 
sharply, but thereafter dropped steadily to approximately 4.5 per cent in 1938 
and 1939. Since 1939 the pre-eclampsia rate lias sho^vn a continued upward 
trend except for a small drop in 1943. The incidence of pre-eclampsia doubled 
in the period from 1939 to 1945. The percentage increase was identical for both 



The value for 1931 is repre- 


Flg. 2. — ^Annual incidence of pre-eclampsia and eclampsia. nf "YnSO mfsht 

sented by a dotted line because the clinic records, although j^^gun jg hJ,fed 

not be as complete for the cases delivering in early, 1931 „ inter naoer 

that the annual trends for other conditions of pregnancy can be presented in P 

'together with the inclusion of data for post-war years. 


442 


SCHIMSHAW ET AL. 


Am. J. Obst. & Gyncc. 
September. 1947 


cept or satisfy either passive wishes or hostile impulses may be a provoking 
factor in essential hypertension.®^'®^ It is most suggestive that the Negroes in 
Panama, an unassimilated and unsatisfied group confronted with greater 
social problems than the Panamanians, have a higher incidence of hypertensive 
disorders. 

Gastric ulcer, another disease associated with civilization and nervous 
factors, has been reported to occur twice as frequently in the West Indian Negro 
laborer as in the native Panamanians or the Americans in the Canal Zone.®®- ®' 
In contrast stands the very low incidence of peptic ulcer in Negroes in JohanneS' 
burg. South Africa hospitals.®®* *® The higher admission rate of Negroes in the 
United States to mental institutions has been attributed to the greater economic 
and social problems with wliich the Negro must struggle.^®"''^ More psychosis 
associated with disease has been reported in the West Indian women in Panama 
than in any other group.'® 

Schwab'^ has reported quantitative differences in the Negro in reaction 
to standard vasomotor stimuli. It is po.ssible that the increased psychological 
stress incident to discrimination and to adjustment to a new situation, with or 
without accompanying relative racial susceptibility to neuro-vascular pathology, 
may have considerable influence on the incidence of both essential hypertension 
and pre-eclamp.sia in the Negroes of Panama. 

Medical Care and Patient Cooperation . — Throughout the disenssion it has 
been necessary to exclude the eclampsia rate in the gold Panamanians from the 
generalizations. The medical care of all the groups was essentially the same, but 
a few of the prhdleged Panamanians were decidedly uncooperative. They did 
not report regularly nor follow the instructions of the phy.sician and may have 
unduly contributed to the small group of gold eclampsia cases. The hospital 
may also have accepted ineligible patients w*ith eclampsia to the gold seiviee 
through diplomatic channels when an exception would not have been made for a 
potential silver patient who was not entitled to Gorgas Hospital privileges. 
These factors cannot be evaluated a posteriori, and no conclusions as to higher 
incidence should be based on only 11 patients in fifteen years. 

The failure of the eelamp.sia rate to rise during the war yeans as_ did 
the pre-eclampsia rate must be attributed in part to the practice of hospitalizing 
patients at the earlie.st signs of toxemia. Eclampsia was very rare in patients 
who reported regularly to clinic. The incidence rates given in this report do 
not apply to the majority of the inhabitants of Panama City, for these persons 
do not receive comparable prenatal care. 

General Comment 

Many local con.siderations cannot be described in detail in this report, hor 
example, there has been considerable prejudice at times against the West 
Indians on the part of the Panamanian.s, and at one time they were refused 
Panamanian citizenship. On the other hand lai-ge numbers of the Negroes live 
in government communities within the Canal Zone where their living condition.s 
are somewhat better than those of Panamanians and Negi’oes living in Panama 
City. The interplay of these and other local influences is hard to evaluate. In 
the introduction and diseu.ssion an attempt has been made to take these factors 
into consideration although they are not always .specifically de.scribed. 

The recent increase in the incidence of pre-eclampsia is of considerable 
intere.st. Since it is a proportionate increase in both gold and silver women, it 
would seem to reflect a response to changed conditions or cyclic influences com- 
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tional requirements, greater neurovascular stability, greater endocrine stability 
or some other constitutional difference is not Imown, 

_ Diet^ dnd Economic Conditions . — ^Differences in incidence of toxic complica- 
tions exist within the silver group between the silver Panamanians and the 
West Indians. However there is no evidence that sufficient differences in sanita- 
tion, living conditions, income, diet or medical care exist to account for this. 
Furthermore, if these factors were sufficiently important to produce differences 
in incidence between low_ income groups, they might certainly be expected to 
affect the high and low income Panamanian groups where differences in diet 
and living conditions are marked. 

Nevertheless, other studies®"'^ have clearly indicated the probable importance 
of nutrition in the incidence of “toxemias.” Recently Dieelnnann and asso- 
ciates^® and Theobald'*’’ have reviewed this evidence and stressed the importance 
of further nutritional studies. Diet may have a relatively greater influence on 
the incidence of toxemia in circumstances different from those found in Gorgas 
Hospital patients. We can conclude only that diet alone is not at present the 
limiting or determining factor in the incidence of pre-eclampsia- and eclampsia 
in Panama. If a simple relationship hetiveen loiv incomes, poor diet, inferior 
living conditions, and. a high toxemia incidence existed in Panama, there is 
prohahility of approximately 90 per cent that an analysis of our data would 
have indicated it.*^ 

Climate . — The very high incidence of pre-eclampsia and eclampsia reported 
froin Puerto Rico and Trinidad suggests that, on the basis of climate alone, 
the incidence of these 'diseases in Panama might be high. On the contrary, it 
is relatively low. Americans coming to the tropical climate of the Canal Zone 
run a lower statistical risk of “toxemia” than those in most parts of the 
United States. Similarly their incidence of hypertension is low. This obseiwa- 
tion is in accord until the widespread idea that circulatory stress and strain and 
actual hypertensive disease are less frequent and less severe in tropical 
climates.^®’ ' Nevertheless, one group, the West Indian Negroes, continues to 
show a high incidence of hjqpertension in this environment. Thus a warm equi- 
table climate alone is not sufficient to insure a low rate of hypertension, nor is it 
necessarily associated with a high rate of toxemia. 

. Although the gross nionthlj'' figures for pre-eclampsia incidence in this study 
suggest soirie seasonal variation, these do not reach a 5 per cent level of 
significance ■ by the statistical criteria adopted. There is no evidence in our 
series of significant seasonal variations in eclampsia. Some of the many contra- 
dictory reports of correlations of eclampsia with seasonal weather changes have 
been cited.®'^® It is suggested that the reason for the serious discrepancies re- 
ported in the literature is the tendency to suggest seasoml variations on ad- 
■mittedly inadequate data, the failure to consider seasonal variations ^ in^ total 
deliveries, ai\d the neglect of an adequate statistical analysis. Sapeika®® has 
recently come to similar conclusions. Jaffe’s®^ idea that hypertension in Chicago 
'Negroes is associated with the severe climatic stress pf storm tracts to which 
they are not biologically adapted is untenable in view of the reports from 
Panama where the climatic stress is extremely low.®® 

Psychological and Social Factors . — Hypertension is rare in_ Negroes in 
Africa but common in Negroes of the western hemisphere on a "wide range of 
diets. Many authors have called attention to the fact that hypertension is a 
•disease of occidental civilization,®®’ ®® There is evidence that the inability to ac- 


*The experiences of Burke et al.® indicate that the differences in the incidence of ccm- 
, plications of pregnancy in excellent diet groups as 
sreat. Only when the diet is poor or very poor can its adverse influence be aetecu^. 

•Although the diet of the low income patients ivas found to be grossly mferiOT to tlmse on the 
higher income status of the gold payroll, •*.= it is *iot as poor as commonly foimd in manj clmic 
patients in Rochester (Scrimshaw, unpublished data) or other cities in the UniWd States. 
This might account for our failure to find dietary factors of importance in this study. 
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mon to iDotli groups. The increase is a real one and not due to changed stand- 
ards of medical diagnosis. No explanation of this rise is attempted at the 
present time, hut the future trend null he followed. 


Summary 

The occurrence of toxic complications of pregnancy in 10,160 deliveries in 
Gorges Hospital, Panama Canal Zone, in the period from 1931 to 1945 has 
been investigated. The incidence of pre-eclampsia, eclampsia, hypertension 
ante-dating pregnancy, hj^perteusion with superimposed pre-eclampsia, al- 
buminuria, and stillbirths is discussed in detail for the four main population 
groups. These include the Americans, the high income Panamanians, the low 
income Panamanians, and the West Indian Negroes — also a low income group. 
In general, the incidence of toxic complications is low in the Americans and 
highest in the West Indians. The annual incidence of pre-eclampsia has in- 
creased steadil}’- since 1939. No significant seasonal variations could be found. 
The higher ineidence in Negroes in Panama cannot be adequately accounted for 
by racial, dietary, therapeutic or climatic factors. It is concluded that adverse 
social and psychological factors affecting the Negroes to a gi’eater degree than 
the other population groups may be an important influence. 

The authors greatly appreciate the cooperation received from the staff of Gorgas 
Hospital and particularly Dr. William Coppingor, in charge of silver obstetrics and gynecolo^ 
and Dr. Arthur N. Springall, assistant to the superintendent. Miss Jilartha Thomason gi’eatly 
assisted in the tabulation of the data as did also Miss Katherjm Harrington, Dr. Robert Bays, 
and Dr. Roy Greer. Gratitude is also expressed to the file room staff who cheerfully located 
and relocated the thousands of hospital records required for this study. 
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Classification 

These patients were classified according to the classification prepared by 
the American Committee on Maternal Welfare. The distribution of the vari- 
ous types is set forth in Table I. 


Table I. Type of Toxesiia 


TYPE 

1 number 

1 PEUCEKTAOE 

Unclassified 

IG 

7.10 

Benign hj-pertensivc 

15 

6,70 

Iklalignant hypertensive 

9 

4.00 

Chronic vascular nephritis 

1 

0.45 

Acute glomerulonephritis 

1 

0.45 

Chronic glomerulonephritis 

12 

5,40 

Mild pre-eclampsia 

96 

42.90 

Severe pre-eclampsia 

58 

25.90 

Eclampsia 

16 

7.10 

Total 

224 

100.00 


It is a simple and common-sense classification and omits conjectural and 
ainbiguous conditions associated with pregnancy, as well as disturbances com- 
mon to early pregnancy. Because of the lack of specific data to definitely 
classify them, 16 of our patients fell into the unclassified group. "While some 
patients with marked tachycardia, dyspnea, hyperpyrexia, and a failure to 
respond to treatment are included, none was classified as eclamptic unle.ss 
actual con-vudsions were present. Hypertensive toxemia and the various renal 
types were classified as such on the basis of involvement antedating the preg- 
nancy or being present in early pregnancy, as well as on information gained 
in the late puerperium. One hundred seventy patients (75.9 per cent) in our 
series represent what we term inie pregnancy toxemia, where the manifesta- 
tions of toxemia were apparent only during the last three and one-half months 
of pregnancy. No cases are included where interruption of pregnancy or 
delivery .occurred prior to six months of gestation. 

The bony pehis, as a factor governing the management of our cases, pre- 
sented no problem. Table II reveals the relation.ship between the type of pelvis 
and the method of delivery. 


Treatment - 

The ob.iect of our treatment is an attempt to return involved tissues and 
organs to, and to maintain them in, as nearly a physiologic capacity as pos- 
sible. While we make no claim for treating any assumed cause of toxemia of 
pregnancy, our management of these patients is designed to treat and further 
prevent manife.stations already demonstrated by the toxic patient. It is im- 
perative that treatment be institued early in order to prevent progression of 
seemingly insignificant findings, as well as to forestall latent sequelae. All 
too frequently, insouciance and procrastination in the management of noviti- 
ates of a toxemic career spell latent hypertension and nephritis, as pointed 
out by several inve.stigators.-"* 

’ Alany normal parturients elicit one or more signs and symptoms repre- 
.sented in the complex which makes up the toxemias of pregnancy. "Wink 





FURTHER OBSERVATIONS ON THE USE OF THE NEUTRAL 
DIET AND HYDRATION IN THE TREATMENT OF 
TOXEMIAS OF LATE PREGNANCY 

Russell R. de Alvarez, M.S., M.D., F.A.C.S., Portland, Ore. 

(From the Department of Ohstetrics and Gynecology, University of Michigan Hospital) 

T he toxemias of pregnancy have long constituted a field presenting many 
new trends of thought and research. With current investigators constantly 
expanding the available data, it is not possible to condense all the information 
into a static picture. The literature has grown logarithmically with time, and 
even a bibliography on the subject would fill volumes. 

Toxemia of pregnancy has always been one of the three major causes of 
maternal death. At present, with the advent of satisfactory sulfonamides and 
penicillin to combat infection, and with improved methods of collecting, stor- 
ing, and administering blood and blood products, it may be safe to prophesy 
that pregnancy toxemia may come to rank first among the causes of maternal 
death. 

All methods of treating the toxemias of pregnancy are designed to lower 
the mortality figure in this all-important death producing “disease” which 
is associated with or results from the pregnant state. Even though no one 
etiologic concept explains all the findings in pregnancy toxemia, management 
today resolves itself into the treatment of the signs and symptoms of a path- 
ologic complex found only in pregnant individuals who were otherwise normal 
in the nonpregnant state. Regardless of the cause, the pregnancy toxemia 
patient presents certain manifestations which must be treated when they oc- 
cur, or which must be prevented from presenting themselves at all, if possible. 

Since Jan. 1, 1935, a uniform method of medical management of all pa- 
tients Avith toxemia of pregnancy has been employed at the University of 
Michigan Hospital, as earlier reported.^ All such patients have been treated 
according to an established conservative regime, modified to treat the indi- 
vidual case. In order to further evaluate this method of treatment, the records 
of 224 patients with pregnancy toxemia Avere revicAved. 

The age variation Avas from 15 to 44 years, with 116 patients (52.2 per 
cent) beloAv the age of 24 years, Avhich is in accord Avith the general observa- 
tion that toxemia is an affliction of young gravida. Fourteen patients (6.3 
per cent) Avere 40 years of age or older; it is interesting to note that multi- 
parity, hypertension, and renal disease Avere common to this older age group. 
Of the entire group of patients, 119 (53.5 per cent) Avere primigravidas, an- 
other observation characteristic in toxemia of pregnancy: ^ One hundred ninety- 
eight patients were white; 26 (11.6 per cent) were Negroes, one of Avhom de- 
veloped eclampsia. 
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Table II. Type op Pelvis 


TYPE OP DEIAVERY 






■■ 

NOR- 

VER- 








MAL 

SION 

Diinns- 




CESA- 



SPON- 

AND 

SEN ’S 




REAN 

HYS- 

■■ 

TANE- 

EX- 

AND 

DE- 


NUM- 

SEC- 

TER- 


OUS DE- 

TRAC- 

JIIDFOR- 

STRUC- 

* 

BER 

TION 

OTOMY 


Ln'ERY 

TION 

CEPS 

Tira 

Not known but parous 

8 


1 

1 

6 




Not known but nulliparous 

7 

1 



6 




Normal 

188 

9 

2 

4 

164 

5 

1 

3 

Android 

13 



1 

12 




Platypelloid 

8 




8 




Severe contraction 

0 








Total 

224 

10 

3 

6 

196 

5 

1 

3 

Percentage 

100 

4.46 

1.34 

2.68 

87.5 

■ 2.23 

0.44 

1.34 


Since we are particularly desirous that weight gain he held to a maximum 
of 20 pounds for the total duration of pregnancy, the average neutral diet 
contains approximately 2,100 calories daily. The essentials of good nutrition 
are not sacrificed, and the protein content maintained from 85 to 100 Gm. 
daily. "We are not convinced that high protein intake is instrumental in pro- 
ducing kidney damage where no previous damage existed. Neither are we 
convinced that a high protein diet does anything to enhance the progress of 
already existing renal disease in pregnant patients. 

Following is a list of foods designed to meet the daily nutritional require- 
ments of the toxemia of pregnancy patient, supplying 2,100 calories and 85 
Gm. of protein and, at the same time, furnishing a neutral ash : 


Meat or fish — 1 large serving. 

Eggs — 3 (or 1 egg and 1 ser^^ng 
of meat or fish). 

Bread — 4 slices. 

Cereal — 1 serving (any cooked cereal). 

Puffed wheat or rice, Quaker 
shredded wheat. 

Rice, macaroni or spaghetti — 1 serving. 


Milk — 4 glasses. 

Fruit — 2 servings. 7 Sec 
Vegetables. J List 

Butter — 6 pats. 


If additional calories are needed, they can be supplied from salad oil, 
more bread, sugar, candy or a dessert using cereal (rice, cornstarch pudding, 
cake, cookies) . The sodium ehloride content of milk is low enough so tliat no 
significant -water retention results if no more than one quart is taken daily. 

Expressed in terms of meals to be provided to the patient, the above 
foods may be divided as follows ; 


BreaJefast 


Lunch or Snpper 


Dinner 


Fruit (citrous) 
Cereal 

1 Egg 

2 slices of toast 
2 pats of butter 
Coffee or tea 


Eggs — 2 or meat 
or fish 
Vegetable 
Bread — 1 slice 
2 pats of butter 
Milk — 1 glass 


Meat or fish — 

1 serving 

Vegetable— 1 serving 
Bread — 1 slice 
Butter— 2 pats 
Fruit — 1 serving 
Milk — 1 glass 

2 glasses of milk to 
be taken between 
meals. 
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many of these may be of a temporary nature, a review of the records of preg- 
nancy toxemia patients reveals a sustained and progressive concatenation of 
such signs and sjTnptoms. Likewise, the majority of severely pre-eclamptic 
and eclamptic patients are found, at some time during that pregnancy, to have 
been mildly pre-eclamptic. Too often the time interval bet-ween the initial 
appearance of .very early signs and symptoms, without treatment, and the 
appearance of severe toxemia is so long that conservative treatment is of little 
value. It is for this reason, that attempt at control of even early symptoms 
and signs is advocated. 

The general plan of our management of the toxemia patient is based upon 
the ntilization of the neutral diet, ammonium chloride, abundant fluids, bed 
I’est, sedation, and ho.spitalization. 

Neiiti'al Diet . — The neutral diet consists of foods which yield an equal 
amount of acid ash and alkaline ash, to which are added certain foods which 
yield an ash with no. chemical reaction. These foods are prepared and served 
without the addition of salt and are especially selected because of their low 
sodium content. Bread is made without salt and sweet butter is used. The 
term neutral diet implies that the diet is salt free and sodium poor. It would 
therefore hold that foods preserved in salt such as ham, bacon, corned beef, 
smoked or salt water fish, pickles, and olives must be prohibited. Salt and 
soda form a common dentifrice and gargle and sodium bicarbonate and similar 
proprietary products are used for the relief of heart burn, common not only to 
the toxemia patient, but also frequently symptomatic in the normally pregnant 
individual. The diet is further characterized by a resultant ash which is neu- 
tral or slightly on the acid side.® Following is a list of foods used m the diet 
of the pregnant patient udth toxemia, indicating the tj’-pe of ash yielded by 
each. 

Foods Which Yield 


An Acid Ash: 

A Neutral Ash ( or none) : 

A Basic Ash: 

Meat 


Butter 

Milk 

Fish 


Cooking fats 

Cheese 

Eggs 


Salad oils 

Vegetables 

Cereals and 


Sugar 

Fruits (with 

their products 

Tapioca 

the exceptions 

Breakfast 


Gelatine 

under ''acid” 

cereals 


Vinegar 

Beans (lima 

Bread 


Cornstarch 

kidney) 

Bice 


Tea 

Almonds 

Macaroni 

Coffee 

Chestnuts 

Spaghetti 



Hominy 



Com 




Lentels 




Peanuts 




Walnuts 




Prunes 

r containing benzoic 



Plums 

acid which is con- 



Cranberries ^ 

jugated with glycine 




and excreted as hip- 




I puric acid. 
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preserve the normal fnnctiouing capacity of the kidney instead of producing 
overtaxation of the physiologic renal unit. “When intravenous fluids are ad- 
ministered, 5 per cent glucose in distilled water is ghmn in order to avoid the 
attendant increased water retention accompanying the administration of glu- 
cose in saline or Ringer’s solution. Likewise sodium bicarbonate or similar 
preparations are not given. Hypertonic solutions of glucose are not used since 
they must be converted to isotonic solutions by the liver in effecting normal 
water metabolism. 

It is generally thought that forcing fluids in the toxemia patient will in- 
crease edema. This is true only when sodium bicarbonate or uncontrolled 
sodium chloride ingestion is permitted. In an experience with a few patients 
in this series, it was found that with drinking 8,000 to 9,000 c.e. of water daily, 
plus the other measures of therapy outlined here, there was no increase in 
edema, blood pressure, albuminuria, or weight gain. On the other hand, a 
small group of controlled patients were given large amounts of water with 
large amounts of salt and soda; this was followed by a sharp increase in weight 
gain, demonstrable edema and a significant rise in blood pressure. These 
patients were not continued on the high sodium intake to determine whether 
increased albuminuria would occur. All signs and symptoms disappeared 
after ammonium chloride, neutral diet, and forced fluids were resumed. 

Ammonium Chloride . — Ammonium chloride is administered to release the 
sodium ion from the tissues and to release the intercellular fluid retained by the 
sodium. It is given in 0.5 Gm. gelatin capsules in order to insure complete 
absorption. Ammonium chloride in phenyl salicylate coated tablets has, in 
our experience, usually resulted in producing little or none of the desired 
effect, and, furthermore, the tablets have frequently been recovered unchanged 
in the stool. The capsules are given wiidi the meals in order to reduce nausea 
and vomiting. The average dose is 3.0 Gm. (45 grains) three times daily and 
is continued for four days. To patients in coma or with commlsions, am- 
monium chloride may be administered through a stomach tube after convul- 
sions have been controlled. The ammonium chloride is given in a 20 Gm. (300, 
grains) dose mixed with 250 c.c. of 40 per cent cream in order to limit gastric 
irritation. Also in this type of patient, ammonium chloride may be given 
intravenously (0.9 per cent solution in 1,000 c.c. 5 per cent gliieose) with satis- 
factory response. The ammonium chloride breaks down in the gastro-intesti- 
nal tract and is absorbed as ammonium and chloi-ide ion. After reaching the 
liver, the ammonium ion combines with COn and H-O to form ammonium car- 
bonate which is converted to urea. The urea is excreted in the urine as .such. 
The chloride ion combines with the sodium of the carbon-dioxide combming 
power of the blood in the extracellular spaces and is excreted through the 
kidneys as NaCl in water. The ucid-base diagram, originally proposed by 
Gamble,’'’ reveals an increased chloride concentration and a decrease in base 
bicarbonate. Since the kidney tends to reconvert urea to ammonium ion after 
prolonged ammonium chloride administration, ammonium chloride is therefore 
excreted as such. For this reason, ammonium chloride administratioii is not 
continued for periods longer than four days at a time. Its inge.stion is then 
resumed after a rest period of three days. During these periods of adminis- 
tration a moderate inorganic acido.sis is induced, but rarely does the CO 2 com- 
bining power fall below 45 volumes per cent if interniptcd therapy is practiced. 

Because the tissues of most severe toxemia patients are filled with water, 
due to the extracellular presence of enough sodium to )-elain water, the blood 
vascular sy.stem is usually dehydrated. Thus little of the retained fluid con- 
tent of the body is made available to the circulating blood and to the kidneys. 
Since dehydration and oliguria are usually constant features of the severely 
toxic patient, an effort is made to combat this dehydration and to make water 
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An excessive weight gain in pregnancy toxemia patients, due to overeat- 
ing, is more often the rule, rather than the exception. In these overweight 
patients a neutral diet containing 1,400 to 1,500 calories may be secured by 
substituting skimmed for . whole milk, using three teaspoons of butter, and by 
using fresh fruits or those camied without sugar. 

Only the following fruits and vegetables are used : 


3 Per' Cent Vegeta'bles 

6 Per Cent Fruits 

9 Per Cent Fruits 

Asparagus 

Cantaloupe 

Grapefruit 

Cabbage 

Cauliflower 

Watermelon 

Grapefruit juice 

Lettuce 

6 Per Cent Vegetables 

9 Per Cent Vegetables 

Mushrooms 

Pumplun 

Beets 

Radishes 

Squash 

Carrots 

Tomatoes 

String beans 

Onions 

Tomato juice 

Celery 

Turnips 

Rutabagas 

Cucumber 

15 Per Cent Fruit 

Apples 


IS Per Cent Fruit 

Grapes 


Apricots 

Cherries 

Pears 


Oranges 

15 Per Cent Vegetables 


Orange juice 

Parsnips 


Pineapple 

Raspberry juice 

Peas 



Fluids . — ^While therapeutic recommendations of the amount of water neces- 
sary to treat the pregnancy toxemia patient have varied from one extreme to the 
other, there can be no debate that sufficient water is required to carry off such 
^products of metabolism as the kidneys ordinarily excrete. Some ambiguity in 
the meaning of water balance seems to exist. We do not feel, as does Arnold,® 
that a patient is in water balance when ingested fluid equals the amount of 
water excreted as urine. As has been shown by Newburgh and his associates, 
normal water balance takes into account water excreted through the kidneys, 
skin, expired air, and stool. With established figures available on what^water 
balance is in the normal nonpregnant"'^^ and in the normally pregnant^^ 
vidual for a 24-hour period, our treatment is, in part, based on replacing fluids 
in such amounts as to insure the requirements for normal wmter metabolism. 
AVe have developed a definite “fluid consciousness” in the treatrnent of the 
toxemias of pregnancy. Fluids are forced- to a level sufficiently high to prO" 
duce urinary excretion approximately equal to the output of a normal indi- 
vidual. When the fluid intake reaches such a level, the requirements for water 
of expired air, perspiration, and water of stool are also satisfactorily supplied. 
Since the majority of our severely toxic patients show both clinical and labo- 
ratory evidence of dehydration, the first attempts in our management of these 
patients are designed to correct this dehydration and to approximate normal 
renal function as nearly as possible. 

Fluids are supplied by mouth, parenterally, or by both routes, if necessary, 
in order to insure a minimum daily urinary output of 2,000 cubic ccntimeteis. 
Frequentlj’’ a daily minimum fluid intake of 4.000 cubic centimeters is neees- 
saiy to effect the result of normal water balance. AVe wish to eniphasize that 
inundation is not only impractical but unnecessary and fatuous. *pihce noimai 
renal function signifies the excretion of Avaste products and solids in natei, 
we feel that excretion of these products in large amounts of urine tends to 
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available to the Iddnej^s. With this increased fluid intake and a lowered 
sodium intake, more water is made available for its diuretic effect and for 
normal water metabolism. Ammonium chloride, in releasing extracellular 
water, further renders stored water available. In this manner, the extra- 
cellular spaces are dehydrated to normal and the blood vascular system hy- 
drated, thus delivering additional water for urinary excretion of solids and 
waste prodiicts. 

Sedation . — In the majority of cases little sedation is required, particularly 
in mild pre-eclampsia. Phenobarbilal in doses of Y 2 to % grain four times daily 
usually suffices. However in the severely toxic patient sodium phenobarbital 
given intramiiscularly in 5 grain doses every five hours has proved a most satis- 
factory sedative. In toxemia with convulsions, we formerly favored the use of 
avertin in about one-half the basal anesthetic dosage. With a 50 mg. per kilo- 
gram dosage we encountered no patient whose convulsions were not promptly 
controlled. No manifestations of liver dainage from avertin were noted. Be- 
cause of the time required for preparation of the avertin and the consequent 
delay in controlling convulsions Ave no longer use avertin except in the occa- 
sional ease. Instead, couAUilsions are brought under control by intravenous 
use of penlothal sodium 0.1 G2 mg. This is repeated if necessary. After 
control of the convulsions, patients are satisfactorily and deeply sedated with 
intramuscular sodium phenobarbital (usually thirty-six to forty-eight hours) 
Avhile medical measures of treatment of the toxemia are instituted and con- 
tinued. When these patients reveal CAudence of response to medical manage- 
ment, sedation is gradually diminished until consciousness is attained. Since 
the control of convulsions is not synonymous Avith the control of eclampsia, 
the patient is continued on ti’catment as a pre-eclamptic AAuth the neutral diet, 
abundant fluids, ammonium chloride and a sedative dosage of barbiturates by 
mouth. Jlagncsi um sulfate Avas seldom used. The experimental utilization 
of Amratrum viride in eight of our patients did not encourage its continued use. 

IlospUalizaiion. — In the presence of early signs and sjmiptoms^ of a niild 
toxemia, patients arc instructed on a neutral type of diet and given instruction 
on care at home. They are seen eA'ery third day in the clinic for checkup, but 
since the majority of these patients fail to improve at home,^ AA'e feel that all 
early toxemia patients should haAm a short period of inculcation in home care 
during a preliminary period of hospitalization. AU other types of toxemias are 
immediately hospitalized for complete care. 

Special Measures . — ^Phlebotomy Avas performed in three of our cases, all of 
AAdiom Avere scA'crely toxic. In each instance there Avas evidence of left A’^entrieu- 
lar failure AA'ith pulmonary edema. Five hundred to seven hundred cubic centi- 
meters of very concentrated blood the consistency of catsup Avere removed Avith 
resultant dramatic improAmment. At the same time, intraA’^enous 5 per cent glu- 
cose AA’as sloAAdy administered. None of the patients thus treated died. Oxygen 
therapy Avas used freely in the majority of our eclamptic or_ severely pre- 
eclamptic patients or AAdiere there Avas any cAudence of cyanosis or dyspnea. 
Digitalis in one-lialf the digitalization dose AA'as used in those AAdth heart failure. 
None of the patients presented AmlA’ular heart disease. 

Tile ocular fundus Avas investigated in 125 of our patients and the results 
recorded in Table III. Those patients shoAving ophthalmoscopic evidence of 
invoWement and those shoAving no evidence of abnormal findings Aimre about, 

equally distributed. . i j • mn 

Malignant hypertensive disease revealed significant retinal damage in iuu 
per cent of those examined. Unless vascular sclerosis Aims also present, pa- 
tients Avere not classified in this group of toxemias. ^ 

Significant fuiiduseopic findings Avere noted in over 50 per cent 01 the 
patients examined in almost every type of toxemia. Two patients were com- 
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Induction of Labor 

The treatment of pregnancy toxemia embodies two general types of man- 
agement; (1) medical, and (2) termination of pregnancy. In general the 
former treats the disease process complicating the pregnancy, while the latter 
treats the pregnancy. Many of the methods of intei'rupting a toxemic preg- 
nancy have stressed the surgical rather than the obstetric approach. Such 
surgical intervention has accounted for many of the deaths ascribed to the 
toxemia. Termination of pregnancy, in our clinic, is now considered an adjunct 
to already established medical treatment only when such established treatment 
has failed to control the toxemia. When induction of labor is indicated, med- 
ical induction and/or rupture of the membranes are preferred and normal 
spontaneous delivery (including low forceps) the favored method of deliver- 
ing these patients. 


Table V. I^^)UCTION of Labor 



NUM- 

BER 

SPONTA- 

NEOUS 

MEDI- 

CAL 

RUPTURE 
OF MEM- 
BRANES 

INTRA- 
OVULAR 
BAG 1 

CESA- 

REAN 

SECTION 

nysTER- 

OTOMY 

Unclassified 

16 

11 

4 

1 




Benign hypertensive 

15 

12 

3 





Malignant hypertensive 

9 

5 


2 



2 

Chronic TOscular nephritis 

1 



1 




Acute glomerulo 

1 






1 

Clironic glomerulo 

12 

8 

3 


1 



Mild pre-eclampsia 

96 

64 

21 

5 

2 

4 


Severe pre-eclampsia 

58 

36 

12 

3 

3 

4 


Eclampsia 

16 

6 

1 

4 

3 

2 


Total 

224 

142 

44 

16 

9 


3 


There are those who advocate immediate termination of pregnancy whei’e 
the following conditions prevail; (1) in the presence of convulsions; (2) if 
comnilsions are believed to be inevitable; (3) if the medical regime appears 
to be endangering the patient’s renal or ocular status; and (4) where no 
improvement occurred under medical treatment. For the most part, we favor 
interruption in 100 per cent of those showing no improvement under medical 
management. We believe that the finst two situations are conditions requir- 
ing medical management until such time as these conditions are controlled or 
do not improve. As previously stated, funduscopic response to treatment docs 
not keep pace with clinical response. 

Cesarean Section 

Cesarean section, as a satisfactory method of delivering the toxemia of 
pregnancy patient, presents subject material for endless debate. The pro- 
ponents of cesarean section argue in terms of lowered maternal mortality. 
While there was no maternal mortality among our sectioned toxic patients, 
we are not prepared to advocate its u.se in the management of toxemia of 
pregnancy. On the basis of our and others’ data, we feel that extra-toxemic 
factors should determine the indications for cesarean section. The cesarean 
operation was performed in 10 patients, an incidence of 4.5 per cent, and fac- 
tors pertinent to these cases are set forth in Table VI. 

Pelvic obstruction presented no indication for section except in one 
eclamptic primipara vdth such massive edema of the vulva as to preclude 
delivery by any other method. Previous ce.sarean section presented an indi- 
cation for repeat section in three instances, one of which presented another 
real indication, total placenta previa. Abruptio placentae, diabetes and ob- 
structive edema furnished the indications for celiotomy in one each. Since 
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i)letely amaurotic due. to massive postretiual edema producing retinal detach- 
ment; under therapy the edema completely cleared and vision subsequently 
returned to normal. In evaluating the status of the ocular fundi as an indi- 
cation for determining interruption of pregnancy or the efficacy of medical 
therapy, we have noted that the ejQ ground status does not tend to clear with 
the same rapidity as do the other manifestations of toxemia. For this reason, 
the persistence of retinal changes, in the presence of other clinical improve- 
ment, has led^ us_ to rely upon general clinical response rather than upon the 
ophthalmologist in determining the advisability of termination of pregnancy. 

Response to Treatment 

The majority of the patients responded favorably to our method of medi- 
cal management as illustrated in Table H’'. 


Table IV. Eesponse to Treatiient 


TYPE OF TOXEMIA 

NUM- 
BER ! 

NO 

TREAT- 

MENT 

IM- 

PROVED 

NO 

CHANGE 

PRO- 

GRES- 

SIVE 

MATER- 
NAL MOR- 
TALITY 

Enclassified 

16 

1 

9 

6 



Benign hypertensive 

13 


12 

3 


0 

Malignant hypertensive 

9 

2 

1 

3 

3 

3 

Clironic vascular nephritis 

1 


1 




Acute glomerulonephritis 

1 


1 


— — 


Chronic glomerulonephritis 

12 

2 

7 

2 

1 


Mild pre-eclampsia 

96 

3 

80 

10 

3 

0 

Severe pre-eclampsia 

5S 

1 

44 

11 

2 

2 

Eclampsia 

16 


14 

2 


1 

Total ETumber 

Per cent 

224 

100 

9 

4.01 

169 

75.4 

37 

16.5 

9 

4.01 

6 

2.67 


While one malignant hypertensive exhibited evidence of improvement, the 
remainder of those treated sliowed no change in status or revealed definite 
progression of signs and symptoms. No improvement was anticipated in this 
group and since none resulted, we feel that these patients have nothing to 
gain by permitting the pregnancy to advance to the last trimester. Among 
those patients presenting no change or progressiA’'e signs of toxemia, the ma- 
jority were in an extreme state of toxemia. 

More than 80 per cent of the patients with so-eallecl "true” toxemia of 
pregnancy (mild and severe pre-eclampsia and eclampsia) responded to our 
medical management. Especially well did the eclampsia group respond to 
medical treatment, and only one of these died. 

Favorable response to treatment occurs within forty-eight hours after 
institution of treatment and patients usually continue to maintain a fa'^mrable 
course. Patients thus responding are kept on a conservative regimen until 
labor intervenes or, after sustained im]irovement at term, until labor is in- 
duced. If, after five to seven days of conservative treatment, there is no satis- 
factory response to treatment, ive feel that termination of pregnancy 
most conservative means for that patient is indicated.^ We do not reel that 
indiscriminate termination of iiregnaiicy is indicated just because a jiatient 
with an untreated toxemia lias reached an arbitrary number of weens oi 
liregnancy. 

SimralV^ in a follow-up study of 100 patients treated by this method, 
found no evidence of significant vascular or renal morbidity in patients icnonii 
to be normal prior to their toxemic pregnancies. 
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'J’AUl.K VII. EcI.A1U'.SI.V 


xo. 

CASK 

xo. 

PAKA 

TIME IN- 
TERVAL 
BETAVEEN 
FIRST 
AXTE- 
I’ARTDil 
AUSIT AND 
DELIVERY 

DURATION OF TOX- 
EMIA TREATMENT 
BETAVEEN ECLAMP- 
SIA AND DELTAmRY 

AVKIGUT gained 
DURING 
PREGNANCY 

DURA- 

nON 

OF 

PREG- 

NANCY 

INDUCTION 

OF 

LABOR 

TYi’i: 

OK 

Di;UVKIiY 

1 

353293 

0 

6 months 

15 minutes 

25 pounds in 6 mo. 

9 mo. 

Spontaneous 

Lo^v forcpp- 

2 

361549 

0 

1 month 

5 minutes 

Not known 

9 mo. 

Spontaneous 

Normal 

3 

367931 

12 

None 

2 hours 15 minutes 

Not known 

8.1 mo. 

Spontaneous 

High forec'jt.' 

4 

372917 

0 

E'ono 

DeliA’ered elsewhere 

— — 

9 mo. 

Spontaneous 

Normal 

5 

380416 

0 

5 months 

2 days 

4 7 pound.s in 5 mo. 

8.1 rno. 

Bag ' 

De.strucfive 

G 

392652 

0 

3 months 

None 

14 pounds in 3 mo. 

9 mo. 



Section 

7 

393394 

0 

None 

2 days 

Not known 

8 mo. 

Euptured meinh. 

Low lon.’C’iis 

8 

394637 

0 

None 

3 hours 

23 pounds 

71 mo. 

Spontaneous 

Normal 

9 

395757 

0 

None 

11 hours 15 minutes 

25 pounds in 3 mo. 

81 mo. 

iifedical 

Normal 

10 

407383 

0 

6 weeks 

None 

10 xmunds in 6 wk. 

81 mo. 

Medical 

Normal 

11 

412703 

3 

None 

Delivered elsewhere 


9 mo. 

Spontaneous 

Normal 

12 

438816 

0 

None 

12 hours 

Not known 

9 mo. 

Bag 

Midforcc'[i3 

13 

444374 

0 

None 

12 hours 15 minutes 

Not knouTi 

6 mo. 

Bag 

Normal 

14* 

451428 

8 

None 

15 hours 10 minutes 

Not known 

7 1 mo. 

Spontaneous 

Normal 

15 

456120 

0 

None 

33 hours 25 minutes 

Not known 

7 mo. 

Spontaneous 

Normal 

16 

484786 

0 

None 

48 hours 

Not known 

81 mo. 

— 

Section 


‘Maternal Death. 
81.3 9o Primiparas. 


Nino patients developed toxemia convulsions at or earlier than eight and 
one-half months of gestation, while only two artificial inductions were ])er- 
formed in patients whose pregnancy had advanced to less than eight and onc- 
half months. Cesarean section was performed in two patients, one for soft 
tissue obstruction, the other for eclampsia itself. 

Eclamptic patients, in our clinic, are generally managed conservatively. 
We feel that these patients should be given a trial of medical therapy to 
determine the ability to re.spond. If no improvement in status occurs or if 
sjTnptoms and signs are progressive, we favor termination of pregnancy in 
the most conservative manner for that patient. As previously noted, patients 
with conimlsions or coma are not fed for thi-ee days in order to develop a mild 
starvation acidosis. Conwilsions are controlled by intravenous pentotlud 
sodium and deep sedation maintained by intramuscular sodium luminal (5 
grains every five hours) for the next forty-eight hours. Immediately after 
control of convulsions, crystalline ammonium chloride is administered by stom- 
ach tube, and '5 per cent glucose in Avater giA'en intravenously to maintain a 
total 24-hour minimum intake of 4,000 cubic eentimoters. When blood pre.s- 
.sure, edema, and albuminuria subside, sedation is gradually decreased until 
food and fluids can be taken by mouth. The ])atient is then placed on the 
regimen for pre-eclampsia and thus maintained until delivery occui-s or until 
failure of improvement indicates termination of pregnancy. Frequently dur- 
ing the first three days of treatment, the patient may void as much as 7,000 
to 8,000 e.c. of urine per 24-hour period, Avith great loss of edema. Not un- 
commonly .such diuresis is accompanied by a drop in albuminuria from four 
plus, to a trace, or none. 

Mortality 


Mortality figures are usually proj)or(ionato to the length of antepartum 
observation time, Avberc keeness of the phy.sician and cooperation of the ])a- 
tient .simultaneously operate. Six of our patients died Avitli. Imt not nor-e.s- 
.sarily from, toxemia as noted in Table VTTT. 











Volume S4 
Numuer 5 


TOXEMIAS OF LATE PREGNAJSTCY 


455 


Table VI. Cesarean Sections 


YEAR * 

PARA 

TYPE OF 
PELVIS 

INDICATION FOB 
SECTION 

TYPE OF 
TOXEMIA 

DURATION 
OF PREG- 
NANCY 

DURATION OF 
TREATMENT 
PRIOR TO SECTION 

remarks 

1936 

2 

Normal 

Previous section. 

Mild pre- 
eclampsia 

Term 

2 days 


1937 

0 

Normal 

Eclampsia 

Eclampsia 

Term 

Sectioned on ad- 
mittance date 


1937 

0 

Normal 

Severe pre-eclampsia 

Severe pre- 
eclampsia 

Terra 

1 day 

Previous section 

1939 

5 

Normal 

Total placenta previa 

Severe pre- 
eclampsia 

Term 

18 days — then de- 
veloped signs 
of PI. Pr. 

1939 

0 

Normal 

Pre-eclampsia — failed to 
respond to treatment 

Severe pre- 
eclampsia 

Term 

14 days (failure) Primipara breech 

1939 

1 

Normal 

Diabetes and mild pre- 
eclampsia 

Mild pre- 
eclampsia 

84 mo. 

6 days 

Section done to 
prevent still- 
birth 

1941 

• 0 

Normal 

Mild pre-eclampsia 

Mild pre- 
eclampsia 

Term 

Sectioned on ad- 
mittance date 

Admitted in 
eclampsia 

1941 

0 

Not ex- 
■ amined 

Marked vulvar edema 
, and eclampsia 

Eclampsia 

84 mo. 

2 days 

1941 

3 

Normal 

Previous section 

Mild pre- 
eclampsia 

Term 

1 day 

Dead fetus ; hys- 
terectomy per- 
formed 

1943 

1 

Normal 

Severe abruptio pla- 
centae 

Severe pre- 
eclampsia 

84 mo. 

Sectioned on ad- 
mittance date 


sectioning the diabetic patient with a mild pre-eclampsia at eight and one- 
half months of gestation, we have modified our former idea of delivering these 
patients by section. 

Toxemia of pregnancy itself was considered an indication for cesarean 
section in four patients. Even though this method of delivery was used in 
these patients, we, again, do not feel prepared to recommend cesarean section 
for the treatment of toxemia. Although these patients were primiparas. we 
consider, on hind sight, that three of these four patients might well have been 
allowed to deliver normally after medical induction of labor. Failure to 
respond to treatment and a breech presentation in a primipara may constitute 
valid indications. Among these four patients sectioned because of their tox- 
emia, it is probable that they could have been given a longer trial on medical 
management before delivery. These patients were sectioned during the first 
thirty-six hours of hospitalization without an adequate trial of medical man- 
agement. "We no longer subscribe to sectioning the eclamptic patient iintil a 
sufficiently adequate trial of medical therapy has determined the value or 
futility of such treatment. On the basis of our review, we feel that no hard 
and fast rules can be proposed regarding section except that wc do not feet 
that uncontrolled eclamptics should be sectioned. 

Eclampsia 

Toxemia with convulsions oceuiTed in 16 of our patient.^ an incidence of 
7.1 per cent. No patient, even though in coma, was classified as eclamptic 
unless actual convulsions were or had been present. That eclampsia is an 
affliction of primiparas (81.3 per cent) is noted in Table VII. Only a small 
group of these eclamptic patients (18.7 per cent) received what mig i 
terpreted as a beginning of prenatal care, varying from three to six mom ns 
prior to delivery. The remainder received little or no care. Incomplete data 
on weight gain during pregnancy precludes any statement regaiding an\ le a 
tionship to the development of eclampsia. 
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2. Toxemias of pregnancy are treated according to a conservative regimen, 
consisting of hydration, neutral diet, ammonium chloride, bed rest, and mild 
sedation. 

3. Conservative therapy of pregnancy toxemia embodies the modern prin- 
ciples of water balance. 

. 4. Wlien conservative methods fail to control pregnancy toxemia, termi- 
nation of pregnancy is effected by the most conservative means suited to the 
particular individual. 

5. The latent sequelae following pregnancy toxemia are minimized by such 
conservative therapy. 

6. The indications for cesarean section in toxemia patients should be es- 
sentially the same as when no toxemia exists. 
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Table VIII. Maternal Mortality 




duration 

or ANTE- 
PARTUM 

DURATION 

i 

i 

1 

TOa'AL TISIE 


DURATION 

1 

1 

i 




TREAT- 

OF 

DURATION 


OP 

CAUSE 


AD- 


MENT IN 

HOSPITAL 

OP HOSPI- 

TYPE OP 

PKEG- 

OP 

TYPE OP 

MITTED 

DIED 

CLINTO 

TREATMENT 

TALIZATION 

DELWERY 

NANCY 

DEATH 

toxemia 

5:00 P.M. 

7:45 P.Jt. 

iSTone 

2 hours 

19 days plus 

Low forceps 

8 months 

Pulmo- 

Severe pre- 

.3/28/.Ip 

4/16/35 


45 minutes 

2 hours 


nary tu- 

eclampsia 




(ante- 

45 minutes 



bercu- 





par turn) 

19 days 
(post- 
partum) 




losis 


2:15 P.M. 

4:30 P.M. 

ISTonc 

None 

2 hours 

Undelivered 

7 4 months 

Cerebral 

Malignant 

.5/ 4/35 

5/ 4/35 



15 minutes 



hemor- 

hyperten- 







rhage 

sive 

11:00 A.n. 

3:40 P.M. 

None 

24 hours 

52 hours 

Vaginal 

6 months 

Cerebral 

Malignant 

n /I 2/37 

11/14/37 


(ante- 

40 minutes 

hysterot- 


hemor- 

hyperten- 




piartum) 


omy 


rhage 

sive 

10:15 A.Ji. 

2:00 P.M. 

None 

None 

3 hours 

Low forceps 

8 months 

Alelec- 

Severe pre- 

7/ 6/38 

7/ 6/38 



45 minutes 



tasis 

eclampsia 

11:30 A.M. 

0:00 P.M. 

None 

21 hours 

30 hours 

Normal 

74 months 

Pulmo- 

Eclampsia 

10/1.5/39 

10/16/39 


(ante- 

30 minutes 



nary 




par turn) 

9 hours 

30 minutes 
(post- 




edema 




5:45 P.Al. 

6:00 P.M. 

2 mouths 

partum) 

0 hours 

54 hours 

Normal 

74 months 

Coma 

Malignant 

9/20/40 

9/23/40 

(totally 

(ante- 





hyperten- 



unco-op) 

partum) 

48 hours 





sive 




(post- 

partum) 







The over-all maternal mortality rate was 2.67 per cent, while the malig- 
nant hypertensive group accounted for 50 per cent of the total mortality. 
The mortality rate in eclampsia was 6.25 per cent, while the rate due to pre- 
eclampsia was 1.3 per cent. We feel that most of the deaths were preventable, 
since the problem of maternal mortality control seems to be eonnn^l to a 
period considerably earlier than the time of appearance of the death-dealing 
factor. AVhile the malignant hypertensive group presented evidence of disease 
early in pregnancy, ivhich had already spelt their doom, we are able to state 
that, pregnancy precipitated the graAuty of this existing disease and was, in 
a large measure, the major factor in shortening life. Since the paramoun. 
object of good prenatal care is to reduce maternal mortality to zero, so inus 
therapy consider lengthening life by rendering the change found in toxemia 
as ephemeral as possible. Such iirenatal care must necessarily include a sten- 
torian stand on interruption of pregnancy at the earliest sign oi contmueci 
damage in spite of instituted remedial measures. In such patients wliere arti- 
ficial termination is justified in the hypertensive and nephritic groups, peima- 
nent sterilization at the same time is also equally justified it we are to pies 
an enviable record in diminishing this important cause of mateimal deatn. 

The gross fetal mortality was 14.2 per cent; the cause of m t e 

majority of instances ivas prematurity, while monstrosities aeeouiitec 
deaths. 

Summary 

1. Patients with toxemias of late pregnancy are generally managed con- 
servatiimly. 
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The amount of mucus available for analysis at miclcycle ranged from ap- 
proximately 100 to 400 milligrams. At other times in the cycle, i.e., in the 
pre- and postovulatory ])hases, the amount of mucus obtained was greatly 
reduced, 15 to 50 milligrams being j-epresenlative. Specimens weighing le.ss 
than 10 milligi-ams did not lend themselves to analysis. 

Wafer Content . — The water content, of the mucus was determined by dry- 
ing specimens to constant weight in an oven at 55° C. 

Meosuremeni of Rechicincj Substances . — The Shaffer-Hartman copper rea- 
gent as modified by Somogyi’® was used throughout these studies. By u.sing 
this reagent it is possible to determine quantitatively very small amounts of 
reducing substance since the cuprous oxide formed is not easily reoxidized. 
Furthermore, this reagent is not as readily reduced by substances other than 
glucose as are some of the other reagents in common use. 

The heating period with 2 c.e. of the copper I'cagent added to the samples 
was twenty minutes in a boiling water bath. After acidification with o c.c. 
of 1 N sulfuric acid, the usual iodomctric titration was carried out with sodium 
thiosulfate. A standard glucose curve was determined, and all the results 
were expressed as milligrams per cent glucose. 

1. Free reducing substance: The copper reagent was added to a Aveighed 
quantity of mucus and the amount of reducing substance determined as out- 
lined above. 

2. Total reducing .substance: A weighed amount of mucus was hydrolyzed 
in 2 c.c. of 1 N sulfuric acid for three hours in a boiling Avater bath. The 
solution Avas then neutralized Avith 2 N sodium hydroxide, using phenolphthaleiii 
as the indicator. The eop])er reagent Avas then added and the amount of 
reducing substance determined. 

3. Per cent fermentable reducing substance: llydi’oly.sis of the mucus speci- 
men Avas carried out as in the determination of total reducing substance. After 
neutralization Avith the sodium hydroxide the volume was bimught to 10 c.c. 
A 4 c.c. aliquot Avas used for the determination of total reducing substance. 
A 5 c.c. aliquot Avas fermented for fifteen minutes at a]')proximately 37° C. 
Avith yeast.’-’ After centrifuging. 4 c.e. of the supernatant Avere used to de- 
termine the amount of reducing .sub.stance remaining. The difference betAveen 
the reducing substance A’alues before and after feimientation gave the amount 
of fermentable material, pre.sumably glucose. 

4. Fi'ee reducing substance in precipitate : A knoAA'u amount of cervical 
mucus Avas digested Avith 1 c.c. of .30 per cent polassium hydroxide, 3 c.e. of 
05 per cent alcohol Avei'e added, and the tubes were then alloAved 1o sland 
overnight in the refrigerator. 'Fhis is a standard pi-ocedui’c foi- the ])reci])ila- 
tion of glycogen. After ccnlrifuging, the supernatant Avas decanted for sepa- 
rate analysis. 

The precipitate Avas dissoh’ed in 1 c.c. of distilled Avater, the co])per reagent 
AA'as added, and the amount of reducing .substance detennined. 

5. Free reducing sxCbstancc in supernatant : Odie alcohol in the su])ernatant 
obtained by the precipitation method described above Avas eva])orated off ni 
a boiling AA’ater bath. The solution Avas then ncuti-alized Avith sulfuric acid, 
the copper reagent AAms added, and the amount of reducing substance determined. 

6. Total reducing substance in precipitate: The total amount of reducing 
substance in the precipitate obtained as described above Avas determined m 
the same manner as for total reducing substance in mucus. In some cascs tlic 
specimen Avas divided into aliquots after hydrolysis and neutralization. One 
aliquot Avas used for the determination of total i-cducim,' sulrstance. and the 
othei' Avas fermented Avith yea.st. 


‘Twentv Krams of baUcr’.-; v.-erc three liiticf. with 

tilled ^vater 'and were than .suspended in 50 c.c. of water. Three 
were centrifused and tlie celi.s were uted for tlie ferment.ation .study.'' 


50 c.c. 
c.c. of 


poitioii.'' of (if; - 

tills surpen.'tion 



THE DETERMINATION OP REDUCING SUBSTANCES 
IN HUMAN CERVICAL MUCUS- 


Elltsnmae VrERGivER, Ph.D., and W. T. Pommerenice, M.D., Rochester, N. Y. 
(From the Department of Obstetrics and gynecology, The University of Rochester 
School of Medicine and Dentistry, and Strong Memorial Hospital) 

I T IS now known that the cervical mucus of normally menstruating women 
is most abundant, most translucent and acellular, and possessed of lowest 
viscosity at midcycle, i.e., when ovulation is believed to occur.^'^ The viscosity 
of cervical mucus is believed to be an important factor in governing the ease 
with which the sijermatozoa can invade this medium, since they can penetrate 
the mucus for an appreciable distance only at the time of lowest viscosity ’’’ ® 
Other properties of the mucus may, however, be operative in aiding or hinder- 
ing the migration of spermatozoa through the cervical canal. 

The widespread distribution of glycogen and its hydrolytic products in 
the female generative tract would appear to have functional significance. 
According to Hughes® and Novak, glycogen serves as an important nutritive 
agent for the ovum before and after nidation. Similarly, the presence of glu- 
cose in the seminal fluid seems to be important for sperm nutrition. According 
to McCarthy^^ the concentration of glucose in the fresh ejaculate, which aver- 
ages 300 milligrams per cent,^^"^® is reduced to 10 to 25 per cent pf this level 
by incubation of the semen for twenty-four hours. This diminution suggests 
utilization of glucose by the spermatozoa. MacLeod^^’ found that the metab- 
olism of human spermatozoa suspended in Ringer-glucose solution is largely 
glycol 3 dic and that substrates containing such sugars as glucose, maltose, man- 
nose, fructose, and glycogen are required for gljmolysis and for the prolonged 
activity of the spermatozoa. He also suggested^® that there may be a suitable 
substrate in the female generative tract to maintain the motility of the sper- 
matozoa, since it would appear that individual ppermatozoa carrj’' with them 
no appreciable quantity of extracellular nutritive matter when they invade 
the cervical mucus. This suggestion led to the present study of the presence of 
glucose, related reducing substances, or their precursors in cervical mucus. 

Methods 

Stihjects . — Young healthy women who had normal menstrual histories and 
normal pelvic structures served as subjects for this study. 

Collection of Mucus. — Au unlubricated speculum was inserted to expose 
the cervix. Mucus covering the area of the external os was_ aspirated witii 
a glass cannula of known weight. Specimens obtained in this manner were 
considered as “draining” specimens. These were undoubtedly contammatea 
to varying degrees by the vaginal contents. The cervical canal was then 
aspirated as completely as possible with a second glass cannula^ ot IcnoAvn 
weight, and the material thus procured was considered a canal specimen. 
The filled cannulae were weighed and the amount of mucus was determined y 
difference. Analj'^ses were carried out separately on both t^’^pes of specimens. 

♦Aided by a grant from the Ortho Kesearch Foundation, Raritan, N. J. 
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Tabm II. Free Reducing Substance in Cervical Mucus 



1 draining specimens I 

CANAL SPECIMENS 


PRE- 

OVULATORY 

PHASE 

OVULA- 

TORY 

phase 

POST- j 

OVULATORY 1 
PHASE 

PRE- 

OVULATORY 

PHASE 

OVULA- 

TORY 

phase 

POST- 

OITJLATOP.Y 

PHASE 

Number of specimens 

16 

12 

34 

22 

28 

32 

Number of subjects 

5 

5 

5 

5 

5 

4 

Number of cycles 

8 

6 

7 

8 

6 

G 

Ranee, me- per cent 

50-300 

30-100 

60-280 

40-340 

0-80 

50-340 

Average, mg. per cent” 

130 

52 

133 

122 

37 

150 

Standard deviation 

75 

18 

63 

71 

22 

65 

Averaged on basis 
of opalescence 

Marked 

131 (15) t 

70 (2) 

135 (33) 

153 (12) 


163 f24) 

Moderate 


50 (7) 

60 ( 1) 

91 ( 8) 

70 ( 2) 

114 ( 5) 

Negligible 

no ( 1 ) 

43 (3) 


55 ( 2) 

35 (26) 

107 ( 3) 


culated by 


•The probabilities (P) of signiflcant differences in free reducing- substance have been cal- 
:d by use of the Fisher "t." 


Draining: Prevulatory compared to ovulatory. 

Postovulatory compared to ovulatory, 
Preovulatory compared to postovuIatorJ^ 
Canal: Preovulatory compared to ovulatory. 

Postovulatory compared to ovulatory. 
Preovulatory compared to postovulatory, 
fNumber of specimens indicated In parentheses. 


P 

P 

P 

P 

P 

P 


0.0008 

<0.0001 

0.9 

<0.0001 

<0.0001 

0.15 


Table III. Total Reducing Substance in Cervical Mucus 



1 DRAINING SPECIMENS 

1 CANAL SPECIMENS 


PRE- 

OVULATORY 

PHASE 

OVUI.-A- 

TORY 

PHASE 

POST- 

OVULATORY 

PHASE 

PRE- 

OVULATORY 

PHASE 

OVULA- 

TORY 

PHASE 

POST- 

OVULATORY 

PHASE 

Number of specimens 

19 

27 

56 

35 

65 

56 

Number of subjects 

7 

7 

9 

7 

9 

9 

Number of cycles 

8 

10 

15 

11 

14 

16 

Range, mg. per cent 

250-1160 

160-990 

360-1490 

300-1480 

110-640 

290-2200 

Average, mg. per cent* 

688 

438 

848 

728 

266 

875 

Standard deviation 

226 

192 

253 

270 

114 

308 

Averaged on basis 
of opalescence 

JIarked 

720 (13)t 


881 (51) 

825 (11) 


963 (42) 

Moderate 

620 ( 6) 

598 (To) 

537 ( 3) 

802 (15) 

560 ( 2) 

596 ( 7) 

Negligible 

— 

344 (17) 

495 ( 2) 

488 ( 9) 

2.56 f63) 

626 ( 7) 


•The probabilities (P) of signlflcant differences In total reducing substance have been 
calculated by use of the Fisher “t,” 

Draining: Preovulatorj' compared to ovulatory, 

Postovulatorj' compared to ovulatory. 

Preovulatory compared to postovulatory. 

Canal : Preovulatorj- compared to ovulatory, 

Postovulatoiy compared to ovulatory. 

Preovulatory compared to posto^•ul.atorJ', 
tNumber of specimens indicated in parenthese.s. 


P = 0.001 
P = <0.0001 
P = 0.022 
P = <0.0001 
P = <0.0001 
P = O.OIG 


SO small as to be of questionable significance. These precipitates 'vvere not 
•washed, since the amount of material obtained -ivas very small, and it may be 
that a small amount of the supernatant solution remained in the tube and 
contributed to the values obtained. 

Although a positive iodine test suggesting the presence of glycogen is 
given by the precipitate from the preciiiitation method, the amount of fci’- 
mentable material mea.sured after hydrolysis is not .sufficient to indicale that 
this precipitate is glycogen alone. The evidence indicates that this precipitate 
contains other reducing substances which are not fermentable. 
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Oalculaiion of results: The cycles, exclusive of the menstrucal period, wei-e 
divided into three phases. The ovulatory phase encompassed those days in 
midcjmle on wliich the amoiuit of mucus was markedly increased. The pre- 
ovulatory idiasc took in the period between the last day of menstruation and 
the ovulatory phase, and the postovulatory phase, the period from the end 
of the ovulatory phase to the onset of the next menstrual' period. The daily 
results from all the cycles studied were averaged according to the phase of 
the cycle and grouped for comparison. 

Wherever possilde the data were subjected to a statistical analysis and 
the probabilities (P) as calculated by use of the Fisher “t” are given in the 
tables. When the value of P was less than 0.05, the differences were con- 
sidered to be significant. 


Eesults 

, In, a preliminary publication® cyclic variations in the water content and 
in the concentration of reducing substances of cervical mucus were described. 
The water content (Table I) increases significantly in the ovulatory phase for 


Table I. Water Content op Cervical Mucus 



BRAINING specimens 

1 CANAL SPECIMENS 


PRE- ' 

OVULATORY 
PHASE 

OVULA- 

TORY 

PHASE 

POST- 

OVULATORY 

PHASE 

PRE- 

OVULATORY 

PHASE 

1 OVUI.A- 
TORY 
PHASE 

POST- 

OVULATOKY 

PHASE 

Number of specimens 

3S 

33 

ol 

33 

4S 

50 

Number of subjects 

3 

3 

3 

3 

3 

3 

Number of cycles 

9 

10 

10 

9 

10 

10 

Range, iier cent water 

90.2-96.6 

93.1-97.7 

90.5-96.3 

93.9-.98.6 

96.0-98.8 

91.4-97.0 

Average, per cent water ''' 

93.6 

95.2 

93.0 

95.9 

97.9 

94.8 

Standard deviation 

2.7. 

2.7 

l.S 

2.0 

2.2 

2.9 

Averaged on basis 
of opalescence 

Marked 

93.5 (31) t 

94.4 ( 7) 

93.0 (51) 

95.5 (14) 


94.4 (34) 

jVIoderate 

94.2 ( 7) 

95.3 (20) 


96.2 (16) 

97.2 ( 5) 

95.7 (15) 

Negligible 

— 

96.0 ( 6) 

— 

96.6 ( 3) 

98.0 (43) 

95.8 ( 1) 


*Tlic probabilities (P) of significant differences in water content have been calculated 
by the use of the Fisher “t." 


Draining : Preovulatory compared to ovulatory, 
Postovulatory compared to ovulatory, 
Preovulatory compared to postovuiatory. 
Canal; -Preovulatory compared to ovulatory, 
Postovuiatory compared to ovulatory. 
Preovulatory compared to postovuiatory, 
tNumber of ' specimens indicated in parentheses. 


P = 0.014 
P = 0.0001 
P = 0.23 
P z= <0.0001 
P = <0.0001 
P = 0.5 


both draining and canal samples, although the water content of 'the draining 
specimens is consistently lower than for the canal specimens. _ This difference 
between the two types of specimens proved to be statistically significant. 

The concentration of reducing substances as determined by the various 
methods are shoivn in Tables II to VII. With the single exception of the 
per cent fermentable reducing substance in the draining specimens, wliieh 
showed no cyclic, variation, there is a significant decrease in the concentration 
of reducing substance in the ovulatory phase of the cycle. This decrease is 
real and not merely due to dilution, for 'the concentration is lower in the 
ovulatory phase even when the calculations are made on a dry weight basis 
(Table VIII). , . . , 

There is very little, if any, free reducing substance in the preeiintate 
obtained by the precijiitation method (Table V). Many values actually were 
zero, and for many more the amount of thiosulfate needed in the titration was 










464 


VIERGn’-EE, AND EOJylMERENKE 


Am. J. Obst. & Gyncc. 
September, 1947 


Table VI. Free Reducing Substance in Supernatant 



1 draining specimens 

1 CANAL SPECIMENS 


PRE- 

OVULATORY 

PHASE 

OVUI^A- 

TORY 

PHASE 

POST- 

OVULATORY 

PHASE 

PRE- 

OVULATORY 

PHASE 

OVULA- 

TORY 

PHASE 

POST- 

OVULATORY 

PHASE 

Number of specimens 

5 

9 

16 

12 

35 

19 

Number of subjects 

3 

5 

4 

5 

5 

4 

Number of cj'cles 

3 

6 

5 

5 

7 

. 4 

Ranae, me. per cent 

GO-140 

20-60 

50-300 

60-320 

20-70 

0-220 

Average, mg. per cent* 

96 

40 

154 

124 

38 

123, 

Standard deviation 

33 

14 

54 

68 

15 

54 ■ 

Averaged on basis 
of opalescence 

Marked 

100 (4)t 


161 (15) 

157 (6) 


145 (14) 

Moderate 

80 (1) 

50 (T) 

50 ( 1) 

92 (5) 



75 ( 2) 

Negligible. 

— 

39 (8) 


90 (1) 

38 (35) 

• 80 ( 2) 

*The probabilities (P) of signiOcant differences in free reducing substance in 

the super-' 

natant have been calculated by the use of the Fisher “t.” 

Draining: Not enough samples for statistical analysis. 
Canal. Preovulatory compared to ovulatory, P 

= 0.0001 


Postovulatory compared to ovulatory. 

P 

= <0.0001 


Preovulatorj' compared to postovulatory, P 

= 1.0 


tNumber of specimens indicated in parentheses. 

Table VII. Total Reducing Substance 

IN Precipitate 



1 draining specimens I 

CANAL SPECIMENS 


PRE- 

OVULA- 

POST- 

PRE- 

OVULA- 

POST- 


OVULATORY 

. TOBY 

OVULATORY 

OVULATORY 

TORY 

OVULATORY 


PHASE 

PHASE 

PHASE 

PHASE 

PHASE 

PHASE 

Number of specimens 

22 

28 

35 

33 

63 

41 

Number of subjects 

3 

4 

5 

4 

6 

6 

Number of cycles 

7 

8 

8 

8 

11 

9 

Range, mg. per cent 
Average, m'g. per cent* 

90-270 

40-560 

120-670 

40-300 

0-190 

60-630 

310 

173 

285 

145 

60 

]92 

Standard deviation 

150 

129 

112 

68 

43 

315 

Averaged on basis 
of opalescence 

Marked 

303 (18) t 

.305 ( 2) 

298 (32) 

181 (16) 


229 (28) 

Moderate 

340 ( 4) 

168 (24) 

143 ( 3) 

110 (15) 

73 ( 6) 

108 (11) 

Negligible 

— 

100 ( 2) 

— 

130 ( 2) 

58 (57) 

135 ( 2) 


*The probabilities (P) of significant differences in total reducing substance in tlie pre- 
cipitate have been calculated by use of the Fisher "t.” 

Draining; Preovulatory compared to ovulatory, P = 0.0013 

Postovulatory compared .to ovulatory, . P = 0.0007 

Preovulatorj’' compared to postovulatory, P = 0.5 

Canal : Preovulatory compared to ovulator^', P = <0.0001 

Postovulatorj' compared to ovulatory, P = <0.0001 

Preovulatory compared to postovulatory, P = 0.029 

tNumber of specimens indicated in paronthose.s. 


mucus since the amount of fermentahle material after hydrolysis accounts for 
less than 50 per cent of the total amount of reducing substance measured 
.{Table IV). 

; •. Theoretically, the sum of the total amount of reducing substance obtained 
by hydrolysis of both the precipitate and the supernatant from the preci])ita- 
tion 'method should equal the total amount of reducing .substance obtained by 
direct hydrolysis of the mucus. However, on direct hydrolysis a much liiglier 
concentration was always obtained. The supernatant is strongly alkaline and 
it may be that this has a deleterious effect on whatever reducing .substances 
are contained in it. Further investigation into this fraction is ncce.ssary be- 
fore definite conclusions can be drawn. 
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Table IV. Per Cent Fermentable Reducing Substance 



[ DR^UNING SPECIMENS 1 

1 CANiUj SPECIMENS 


PRE- 

OVULATORV 

PHASE 

OVULA- 

TORY 

PHASE 

POST- 

OVULATORY 

PHASE 

PRE- 

OVULATORY 

PHASE 

OVULA- ! 
TORY 
PHASE 

POST- 

OVULATORY 

PHASE 

Number of specimens 

10 

9 

27 

17 

39 

21 

Number of subjects 

4 

4 

- 8 

5 

7 

8 

Number of cycles 

4 

5 

10 

6 

9 

11 

Range, per cent 
fermentable 

36.4-76.7 

39.5-77.8 

28.0-80.7 

23.9-71.6 

8.7-62.5 

28.6-77.9 

Average, per cent 
fermentable* 

54.8 

60,8 

59.9 

44.6 

36.4 

50.7 

Standard deviation 

12.5 

11.5 

12.7 

13.8 

13.4 

12.3 


Averaged on basis 
of opalescence 
Marked 

57.1 (8)t 


59.9 (26) 

49.5 (8) 

51.7 (20) 

Moderate 

45.8 (2) 

65.6 (5) 


39.2 (8) 

28.6 ( 1) 

Negligible 

54.7 (4) 

59.5 ( 1) 

48.1 (1) 

36.4 (39) 


•The probabilities (P) of significant differences in per cent fermentable glucose have been 
calculated by use of the Fisher “t." 


Draining; Preovulatory compared to ovulatory. 
Postovulatory compared to ovulatory, 
Preovulatory compared to postovulatorj% 
Canal; Preovulatory compared to ovulatory, 
Postovulator>’ compared to ovulatory. 
Preovulatory compared to postovulatori% 


P = 0,35 
P = 0.85 
P = 0.27 
P = 0,038 
P = <0.0001 
P = 0.15 


tNumber of specimens indicated in parentheses. 


Table V, Free Reducing Substance in Precipitate 



1 DRAINING SPECIMENS 

1 CANAL SPECIMENS 


PRE- 

OVULATORY 

PHASE 

OVULA- 
TORY 1 

PHASE 1 

POST- 
OVULATORY i 
PHASE 1 

PRE- 

OVULATORY 

PHASE 

1 OVULA- 
1 TORY 
i PHASE 1 

POST- 

OVULATORY 

PHASE 

Number of specimens 

5 

9 

17 

12 

35 

20 

Number of subjects 

3 

5 

4 

0 

5 

4 

Number of cycles 

3 

6 

5 

5 

7 

5 

Range, mg. per cent 

10-30 

0-20 

0-100 

0-60 

0-20 

0-100 

Average, mg. per cent 

24 

7 

28 

17 

6 

25 

Standard deviation 

8 

6 

30 

22 

7 

32 

Averaged on basis 
of opalescence 

Marked 

24 (5)* 


29 (16) 

23 (6) 


31 (15) 

Moderate 


10 a) 

10 (1) 

6(5) 

— 

u ( 3) 

Negligible 

— 

6(8) 


30 (1) 

6 (35) 

15 ( 2) 


•Number of specimens indicated in parentlieses. 


It is interesting to note that the concentration of free reducing substance 
as measured in cervical mucus directly (Table II) and the concentration of 
free reducing substance in the supernatant (Table VI) are strikingly similar. 
This supernatant gives a positive biuret reaction while the corresponding pre- 
cipitate does not. The mucus itself also gives a positive biuret test, Hewitt 
has shown that tyrosine and tryptophane will reduce the Hagedorn-Jer^en 
reagent used for determining glucose almost as well as glucose itself._ Ihe 
presence of tyrosine and tryptophane in cervical mueus has been previously 
shoivnd® and it may well be that these, and possibly other amino acids, are 
contributing to the reduction of the copper reagent. These ma^ also con- 
tribute appreciably to the amount of total reducing substance in cervical 
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can be found in mucus aspirated from within the cervical canal as long as 
thirty-six to eighty hours after coitus.-®’’^ Even though many spermatozoa 
probably penetrate beyond the cervical canal so quickly in the ovulatory phase 
of the cycle as to have no need of a substrate as far as the cervical canal is 
concerned, the fact that those remaining in the canal are still motile man)’ 
hours later suggests that some utilizable substrate is available to them there. 

The data from the present studies shoAV that the concentration of fer- 
mentable reducing substance present in the cervical mucus in the canal in the 
o^mlatory phase, even though it is significantly lower than in the pre- and post- 
ovulatory phases, is still 97 milligrams per cent. This is Avell within the range 
of concentration of 20 to 200 milligrams per cent as determined by MacLeod.’^ 


Summary 

In the ovulatory phase of the normal menstrual cycle Avhen the quantity 
of cervical mucus is greatest, the water content is increased and the cell count, 
as estimated on the basis of opalescence, is decreased. Throughout the men- 
strual cycle the mucus is found to contain free reducing substance. On hy- 
drolysis additional quantities of reducing substance are found, approximately 
50 per cent of Avhich are fermentable with yeast. When cervical mucus is 
alkalinizcd and alcohol is added, a precipitate is formed which yields appre- 
ciable quantities of reducing substance only after hydrolysis. The supernatant 
contains free reducing substances in amounts comparable to the free reducing 
substance in mucus itself. Since the pi'esence of amino acids has been demon- 
strated in cervical mucus it is suggested that these contribute to the measure- 
ment of reducing substance in some of the fractions. These various reducing 
substances are present in lowest concentration in the ovulatory phase, even 
Avhen calculated on a dry weight basis. The possible significance of these 
findings with reference to sperm metabolism is discirssed. 
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Table VIIL Peb Cent Concentration of Reducing Substances in Cervical J,[ucus 

Calculated on a Dry Weight Basts 



i DRAINING specimens 

j CANAL SPECIMENS 

' 

PRE- 

OVULATORY 

PHASE 

OVULA- ] 
TORY 
PHASE I 

POST- 

OVULATORY 

PHASE 

PRE- 1 

OVUIiATORY 
PHASE 1 

OVULA- 1 
TORY j 

PHASE 1 

POST- 

OVUL.ATORY 

PHASE 

Free reducing substance 
in cervical mucus 

2.03 

1.08 

1.90 

2.98 

1.76 

2.8S 

Total reducing substance 
in cervical mucus 

10.75 

9.13 

12.11 

17.76 

12.67 

1G.S3 

Free reducing substance 
in precipitate 

0.38 

0.15 

0.40 

0.41 

0.29 

0.4S 

Free reducing substance 
in supernatant 

1.50 

0.83 

2.20 

3.02 

l.Sl 

2.37 

Total reducing substance 
in precipitate 

4.84 

3.60 

4.07 

3.54 

2.86 

3.69 


One of the most striking changes occurring at mideycle is the aitered 
appearance of the cervical mnensd*' Prior to the ovulator.y phase the mneus 
is veiw cellular, giving it an opalescent appearance. Coincident witii the in- 
crease in amount and increase in water content is a mai'ked decrease in cellu- 
larity. The mucus becomes translucent and only veiy small patches of celhdar 
material are occasionally risible to the naked eya. It has not been possible 
to determine the opalescence of cervical mucus in an objective fashion because 
of the difficulty in obtaining a satisfactory dispersal of pie mucus ndth its 
cells over a grille. Therefore the opalescence has been esliiuated subjectively 
as marked, moderate, or negligible. Even this approximation has been siifii- 
cient to indicate a possible relationship between the degree of opalescence and 
both the water content and the concentration of reducing substances. K can 
be seen in the various tables that in general the more marked the opalescence 
the less the water content and the greater the concentration of reducing sub' 
stances. To determine whether the chemical constituents found in cen icai 
mucus are contained vrithin the cells themselves or are in the extracellulai 
portion is a problem for future study. The draining specnuens arc undouDl- 
edly contaminated by the Amginal contents and only rarely is a corapletc j 
translucent draining specimen obtained in midcycle as compai’cd to the in- 
variably clear canal samples procured at this time, dhe draining specimens 
contain significantly less water in all three phases of the cycle and .signi umiit > 
more reducing substance in the ovulatory phase than do the canal specimens. 


Discussion 

At present we may only speculate as to the significanee of these findings. 
As stated earlier, I^lacLcod 1ms shown that spermatozoa require a utilizabJe 
carbohydrate such as glucose, fructose, maltose, mannose or glycogen as a 
substrate in order to maintain their motility He has a so s 
a glucose-free medium at body temperature many spermatozoa o.se ion mo 
iilHy completely pothin as short a time as two hoars, w iCTens i eqna e 
Sloeose is present and the oxygen tension is low, inaxiin.il nioti i J Js if .imei 
at least Ureive lionvs in vitro.” Ho has detenninert that the ef.eel.ve eoneen- 
tvation of ntilizable sugar lies lictivccii 20 and 200 milligrams per eent. 

It is nnlikclv that spovmatoma can-y n idi lliem any apiireeialile f|nan(.l.i 
of glucose from tlie semen as they enter the eervical mneus, ycl motile sperm 
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TJie first month is utilized as a control. No attempt at conception is ad- 
vised during this month. This control month supi^lies information upon ivhether 
there is aii}^ ovulation acti^dty that can he detected, whether detectable aetivit.v 
is normal or abnormal, and if normal, the day in the cycle when ovulation takes 
place. Our evidence indicates that the egg is ready for fertilization on the last 
day of the color reaction. 

During the months following the control month, intercourse i.s advised, or 
artificial insemination is performed on the last day of each normal ovulation 
i-eaetion. No attempt at conception is advised, however, if the reaction is not 
normal. 

Intercour.se is interdicted during every te.sting period, since the act affects 
adversely the color reaction. It is especially imjiortant that intercourse is not 
])raefieed on the days immediately jirior to the day when the egg is ready for 
fertilization, otherwise there will not be the maximum number of .sperm avail- 
able for that day. 

Results 

Ten women became pregnant Avhen coitus or artificial insemination was 
timed with the day of ovulation. All but one of 1hc.se patients had had diffi- 
culty in conceiving, prior to the time of her successful impregnation. 

Cask 1. — This patient had been married for seven years. For three and 
one-half years .she had been unable to become pregnant . Hei’ husband was found 
to have no sperm cells. The patient’s Fallopian tubes were i-evealcd to he 
patcjit. by uterosalpingography. 

The details of the ovulation timing appear in Table I. The men.sti’ual 
cycles were quite regular, and the patient’s ovulation reactions with one e.v- 
ception w’ere normal. Intrauterine insemination w’itli the cells of a donor wa.s 
practiced twice. In the firsff instance the insemination failed. It is believed 
tliat this failure was due to the fact that the semen of the first donor contained 
only 12,000,000 moving .sperm cells in the total c.jaculatc. 

The second insemination was .successful. The semen of this donor contained 


228,000,000 moving sperm 

cells in the total e.iaeulate. 

Taiii-e I. Case 1 


1 MEXSTKUAT. CYCI.E | 


•WUIATIOX 

OVUI-ATION OX 

I.E.XGTII IX 


Tn.STS 

CYCI.E DAY 

DAY.S 

CO.MMENTS 

1 

12 

2G 

Control inontli. Iteuclioji jionnul 


12 

20 

Honor infertile. Intraiilerine iiiHcmi'iateHi 
failed 

<» 

.Mmormal 

27 

Xo attempt to conceive 

•1 

iri 

27 

Coni rot month. Kcaction normal „ 

5 

r.i 

“ ■** 

Honor fertile. Tnlrauli'rine insemination - 
I’.M. Ovailalion cycle day K! — eonoeption 
followed 


Cask 2. — This ])atient had i>een married foi- ten years without heconunp 
])regnant. Her hu.s])and was normally fertile with 238,000,000 moving cells ni 
the total e.iaeulate. The fimbriated ends of both Fallopian lubo.s of the patient 
were discovered to be elo.sed by utcrosalpingogi-aphy. Dilateral .salj)ingnsfoni,' 


was performed. . 

The details of the ovidation timing a))pcar in Tal)le If. lliiee alfcinpt- 

at eoneeplion were made following salpingostomy, 'fwo (jf these wove 
fill. The first failure is exjdained on the ground that the ovnlaOon reacri a 
was abnormal. The ."second failure is exidaiiied ou the faef th.'it eoitus 
on dav.s 8 and 9 of the menstrual eycle when ovulation took jilaee cm day 


Til' 






CONCEPTION FOLLOWING THE PREDICTION OP THE DAY OF 
OVULATION WITH THE RAT TEST- 

A Study-of Ten Patients 

Douglas P. Murphy, M.D., and Edmond J. Parris, Ph.D., Philadelphia, Pa. 

(From the Gynecean Hospital Institvte of Gynecologic Besearch, University of Pennsylvania 
and'Tlw Wistar Institute of Anatomy and Biology) 

I N A previous communication, one of us (E. J. P,), described a new method 
for predicting the probable day of ovulation in women,^ and in a following 
paper, reported some observations on the accuracy of the procedure as indicated 
by immediate laparotomy upon the monkey.^ 

Utilizing this test in the study of relatively infertile couples, intercourse or 
artificial insemination practiced on the predicted day of ovulation has resulted 
in 'some 50 conceptions. The present report deals with 11 conceptions experi- 
enced by 10 patients who came under the observation of both authors. The ob- 
servations made in the handling of these women illustrate the use of the method, 
and indicate some of the problems which have been encountered in its applica- 
tion. 

Materials and Methods 

The first step in the study of each couple was an analysis of the husband’s 
semen.^ The second procedure was an investigation of the patency of the wife’s 
Fallopian tubes. This was followed by a timing of the day of ovulation. 

Investigation of Htishand . — The semen was analyzed following five days of 
sexual abstinence. The husband was then classified as being (1) infertile, (2) 
low fertile, or (3) highly fertile. The criteria for tlii.? classification will be 
described in a later publication by one of us (B. J. F.). The sperm counts 
recorded in this report refer to the total number of moving cells in the Avhole 
ejaculate.® 

Investigation of the Wife . — In the absence of previous pregnancies or lap- 
arotomies, the patency of the Fallopian tubes usually was determined by utero- 
salpingography. 

The probable date of ovulation was detected by the use of the rat test. 

Specimens of urine collected on 10 consecutive days during the middle tliird 
of the patient’s menstrual month were tested. 

The technique of the test is as follows: 2 c.c. of the urine which the pa- 
tient passes on arising in the morning are injected subcutaneously into each of 
two_ immature, female white rats of the Wistar strain. Each animal is killed 
by illuminating gas at the end of two hours. The abdomen is opened; the 2 
ovaries are dravm, one at a time, into the wound, and the color of each is com- 
pared with the graded shades of red of the Munsell color system. 

In the presence of normal ovulation, the patient’s urine induces hyperemia 
in the ovaries of the rat on four or five consecutive days. In the total absence 
of ovulation, there is no hj-peremia of the rats’ ovaries. If the ovulation process 
is abnormal, hyperemia occurs, but usually not on four consecutive days. Inter- 
course is interdicted during the urine testing period of each month. 

•This investigation was aided by a grant from The Samuel S. Fels Fund. 
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Table IV. Case 4 



1 MENSTRUAL CYCLE | 


OVOExATION" 

TESTS 

OVULATION ON 
CYCLE DAY 

LENGTH IN 
DAYS 

COMMENTS 

1 

14 

26 

Coitus on cycle day 11 and for 4 con.^ecutive 
days. Failure due to wrong timing of 
coitus and low sperm count on day of 
ovulation 

o 

1.1 

25 

Coitus on cycle day 11, second day of color, 
and repeated next daj-. Failure due to 
wrong timing of coitus and low sperm 
count on day of ovulation 

o 

* t 

Abnormal 

27 

Coitus on days 12, 13, and 14. No. conception 
predicted on account of abnormal reaction 

4 

11 

2G 

Coitus on cycle day S and for 4 consecutive 
days. Failure predicted on account of 
failure in timing and low sperm count on 
day of ovulation 

5 

11 

26 

Coitus on cycle day 12, and on 2 following 
days during a negative reaction. Failure 
predicted on account of wrong timing. 
Ovulation had occurred 

6 

11 

— 

Coitus on cycle day 11, the fourth day of color 
reaction. Conception occurred 


One failure to conceive was clue to the presence of an abnormal owlalion 
reaction. The last failure was due to the fact that coitus was practiced for the 
first time on the day after the ovulation reaction had ended. 

The successful coitus took place on the predicted day of ovulation, wjiich 
was the fourth and last day of a normal color reaction. It was also day 11 of the 
menstrual cycle. 

Case 5. — This patient had been married for thirteen years and had had 
two planned pregnancies. Her husband was highly fertile, possessing a sperm 
count of 300,000,000 moving cells in the entire ejaculate. No te.st of tubal 
patency was made. 

The ovulation timing is shown in Table V. 


Tabi.e V. Case 5 



1 MENSTRUAL CYCLE 



0\'tnjVTION 

TESTS 

OVl'IJVTJON ON 1 
CYCLE DAY | 

LENGTH IN 1 
DAYS j 

CO^rMENTS 


1 

8 

Average 
(25 days) 

Conception followed 1 coitus on 

ciglitli jay 


Ovulation was tested only once. It look place on the eighth day of an aver- 
age 25-day cycle. Coitus on this day was followed by conception. 

Case 6. — This patient had been married for two and one-half years, aarl 
had failed to conceive for two years. Her husband was declared to l)e prae- 
tically sterile by a urologist, and was treated with gonadogen. TJic patency ot 
tljc wife's Fallopian tubes was proved by uloro.salpingography. 

The record of ovulation timing appeai-s in Table VI. 

Coitus was practiced during two months of testing. The first attempt 
This is explained on the ground that the ovulation reaction was abiiorinal, mn 
iilso ])ecausc coitus wa.s practiced two day.s before the i)rob;ihle day of 

The succc.ssful coitus was perfonned twice on the last day of a normal -i-o *. 
rat color reaction, wliich was day 9 of an average 2G-day cycle. 








Volume S4 CONCEPTION FOLLOWING PPEDIGTION OP OVULATION 469 

Number 3 

natural decrease in the sperm count, wliieh normally occurs following closely 
repeated ejaculations, pi'ohablj'’ accounted for the failure in this instance. 


Table II. Case 2 



j MENSTRUAL CYCLE | 


OVULATION 

TESTS 

OVULATION ON 
CYCLE DAY 

length in 

, DAYS 

COMMENTS 

1 

11 

27 

Control month. Keactioii normal 

2 

Abnormal 

30 

Coitus P.M. cycle day 9 and a.m. cycle day 10, 
Failure due to abnormal reaction 

3 

10 

25 

Coitus P.M, cycle (Jays 8 and 9. Failure due to 
reduced sperm count from coitus prior to 
ovulation 

4 

Abnormal 

28 

No coitus 

5 

12 

— 

Coitus on cycle day 12. Conception followed 


The successful coitus look place on the day of ovulation which was day 12 
of the cycle. It was the last day of a 4-day color in the rat ovaries. A tubal 
gestation resulted which was terminated by salpingectomy. 

Case 3. — This patient had been married for five years with inabilit}^ to 
become pregnant for two years. Her hirsband’s semen contained 266,000,000 
moving cells in the entire ejaculate. The wife’s Fallopian tubes were proved 
to be ])atent by uterosalpingography. 

The details of the ovulation timing appear in Table III. 


Table III. Case 3 



j MENSTRUAL CYCLE | 


OYUIuVTION 

TESTS 

OVULATION ON 
CYCI;E DAY 

LENGTH IN 
DAYS 

COMMENTS 

1 

Abnormal 

(13) 

25 

Seven-day color reaction. Ovulation probably 
on cycle day 13 

2 

Abnormal 

(11) 

25 

Six-day color reaction. Ovulation probably on 
cycle day 11 

3 

11 

— 

Coitus on cycle day 11, the fourth day of color 
reaction. Concention followed 


Ovulation was timed through three consecutive months. The ovulation 
reactions of the first two months were abnormal. Conception occurred during 
the first normal month, when coitus was practiced on the fourth day of the rat 
color reaction, which was the eleventh day of the menstrual cycle. 

Case 4. — This patient had been married for eighteen months with inability 
to conceive for the last twelve months. Her husband was reported by a 
urologist to be, in all probability, sterile. The patency of the wife’s tubes was 
not tested. 

Tlie details of the ovulation timing appear in Table IV. 

Ovulation clay was timed for a period of six months. The reaction was 
normal five times. Coitus was practiced during each of the six months of 
lesting. It failed to result in conception five times. Three of the failures can be 
explamed on the ground that coitus was performed before the day of ovulation. 
In the first of these three months, it was pi'acticed on clay 11 when ovulation 
took place on day 14. In the second month, it was performed on day 11 when 
ovulation occurred on day 13. The third of these three failures was due to the 
fact that coitus was practiced on day 8 when ovulation took place on da.y 11. 
Repeated coitus, previous to the day of ovulation, results in a lowered sperm 
count on the day of ovulation. 
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Ovulation was timed during five consecutive months. For tlirec inonllis, 
the ovulation reaction Avns abnormal, and one montli was used as a control. 
Coitus was practiced, hut conception failed during two of the months when the 
reaction was abnormal. The fifth month produced a normal 4-da.v rat color 
reaction, which resulted in ovulation on the tenth day of the cycle. Conception 
’followed coitus practiced on that day. The .selection of that day was based njion 
timing and observations which were carried out during the preceding months. 

Case 9. — This patient was married for 11 years. She had had one miscar- 
riage previously, hut had failed to conceive for the last seven years. Her hus- 
band’s semen contained 308,000,000 moving cells in the total e.iaculate. The 
patency of the wife’s Fallopian tubes was proved by uterosalpingography. 

The details of the ovulation timing appear in Table IX. 


Table IX. Case 9 



\ MENSTBUAL CYCLE 


OVULATION 

TESTS 

OVULATION ON 
CYCLE DAY 

LENGTH IN 

DAY’S 

COMMENTS 

1 

8 

24 

Control month 

• () 

9 

— 

Coitii.^i on ovulation e.ycle flay. Conoeplion fol- 
lowed 


The menstrual cycles of this patient were epute i-egular, and her ovulation 
reaction during the control montli was normal, occurring on day S of her cycle. 

Conception occurred during the first test month on the fifth day of the rat 
color reaction which was cycle day 9. 

Case 10. — Patient married for six years with failure of conception to oc- 
cur for one and one-half years. ^Yife Ph negative, husband Ph positive. JIus- 
baud relatively infertile for several months in the eaily months of ovulation 
timing, but judged to be fertile in the remainder of the ovulation timing period. 
Patency of wife’s left Fallopian tube confirmed by ulero.salpingograph.v. 
Patency of right tube equivocal. 

The details of the ovulation timing a])pear in Table X. 




Table X. 

Case 10 


MENSTi'.UAL CYCLE 1 


OVUL-VnON 

OVUI..\TION ON 

I-ENfiTlI IN 


TIUSTS 

CYCI.r. D.YY" 

DAYS 

ni.MMENT.S 

1 

10 

28 

Coitu.'- flay.s 10 and JO. Sporni count 7'i Bul- 
lion 


1.'? 

27 

Coitus day.s 13 and M. .Still low .‘-■peiiii eoinu 

• t 

Abnormal 

28 

(loituH dav.s 13. 14 

4 

.\bnorrnal 

31 

Coitus dav 12 

r, 

1.8 

20 

Coitus davs 13 and 14 

() 

12 

20 

f:oitu.s davs 11, 12, 13 

- 

18 

28 

Insemination dav 13. Coitii.s dav 14 

8 

12 

20 

Insemination day 13. I’redielion- -no ‘’ou' 
eeiition 

9 

D! 

20 

Coitus days 13, 11, l.l 

U). 

14 

20 

C'oitua day 14 . e n 

Intrauterine insemination day 11. (Jonceptem 
followed — 

11 

11 

— 


Ovulatio?! was limed for ten months before eonce)»tion tool: place, 'hirue.: 
the eleventii month. The 10 failures are (explained on the following gioinn - 
Tests 1 ami 2, hu.sband infertile. Tc.sts 3 and 4 , ovulation ivaefions abm-rai' 
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Table VI. Case 6 


OVULATION 

TESTS 

MENSTEUAL CVCLE 

OVULATION ON LENGTH IN 

CYCLE BAY BAYS 

COMMENTS 

1 ' 

Abnormal 

(11) 

25 

Control month. Abnormal reaction following 
uterosalpingography. Ovulation probably 
cycle day 11 

2 

11 

26 

Control month. Dilatation and curettage 

3 

Abnormal 

(11) 

28 

Coitus on cycle days 9 and 10. Failure an- 
ticipated due to wrong timing and to ab- 
normal reaction 

4 

9 

' 

Coitus twice on cycle day 9. Conception fol- 
lowed 


Table VII. Case 7 



j MENSTEUAL CYCLE 


OVULATION 

TESTS 

OVULATION ON 
CYCLE BAY 

LENGTH IN 
BAYS 

COMMENTS 

1 

13 

First Pregnancy 

Coitus day 12, r.M. and day 13, a.m. Concep- 

1 

Abnormal 

tion followed 

Second Pregnancy 

29 Control month 

2 

16 

28 

Coitus on day 14 

3 

13 

__ 

Coitus days 13 and 14. Conception followed 


Case 7. — This patient had been married for four years and had had one 
previous pregnancy. Her husband was highly fertile with 373,000,000 moving 
sperm cells in the total ejaculate. The patency of the wife’s Fallopian tubes 
was not tested. 

The details of the ovulation timing appear in Table VII. 

This patient was timed for two pregnancies. In the case of the first con- 
ception, success was achieved when coitus was practiced at midnight the day 
before ovulation and early in the morning of the day of ovulation. 

Preceding the second conception, three ovulation tests were made. The 
first ovulation reaction was abnormal. Attempts at conception were made 
during each of the following test months. The first attempt was a failure. This 
is explained on the ground that the coitus took place two days before ovulation. 
The second attempt was successful. Here, coitus was practiced on the day of 
ovulation and on the succeeding day. 

Case 8. — This patient had been married for five years with failure to con- 
ceive for eighteen months. The husband possessed 158,000,000 moving cells 
in the entire ejaculate. The patency of the wife’s Fallopian tubes was proved 
by uterosalpingography. 

The details of the ovulation timing appear in Table YIII. 


Table VIII. Case 8 



i MENSTRUAL CYCLE | 


OVULATION 

OVULATION ON | 

LENGTH IN 


TESTS 

' CYCLE BAY 

BAYS 

COMMENTS 


1 

Abnormal 

31 



2 

12 

27 

Normal control 


3 

Abnormal 

25 

Coitus days 33, 14, 15. 
ception 

Prediction — ^no con- 

4 

Abnormal 

28 

f 

Coitus days 12, 13, 14. 
ception 

Prediction — no con- 

5 

10 

.-- - 

Coitus days 10, 11, 12. 

Conception followed 
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succeeding ovulations, ^ntliout the necessity of testing each succeeding month 
for the exact day. 

The rat ovulation test has still another important value. It provides knowl- 
edge of the day of ovulation prior to the event, and the nature of the reaction is 
such that it gives two or three days of warning previous to the impending ouila- 
tion. This warning is of special value in those eases in which artificial insemina- 
tion appears to he a necessity, since it allows time for preparation for this pro- 
cedure. An additional value of the test lies in the fact that it makes unneces- 
sary the carrying out of an endometrial biopsy. 

Still another advantage in the use of the rat o\T.ilation test lies in the fact 
that advance Imowledge of the day of o\ailation makes it possible to have the 
husband conserve his sperm cells for that day. In cases where the .sperm cells 
of an anonymous donor are to be employed, knowledge of the exact day of ovula- 
tion makes it possible to be economical in the use of such donor specimens. 

Summary 

1. Conceptions are reported in nine relatively infertile and in one highly 
fertile woman, aided by the use of the rat ovulation test for the purpose of 
timing either coitus or artificial in.semination with the day of ovulation. 

2. The use of the metliod is described, and some of its advantages are out- 
lined. 

References < 

1. Farris, E. J.: Am. .T. Obst. & Gvn'kc. 52: 14, 194C. 

2. Farris, E. J.: Anat. Roc. 95: 337, 1946. 

3. Farri.s, E. .1.: J. Urol. In press. 
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Tests 5, 6 and 7, no explanation available. It is possible that an error in the 
technique of the insemination can have accounted for the failure in test month 7. 
Tost 8 failure duo to fact that insemination was performed after ovulation had 
taken place. No conception was predicted. At this point, uterosalpingograph.y 
was performed, which revealed the possil)le blockage of the right Fallopian 
tube, which blocking may have been released by the oil employed in the test. 
The failures in test months 9 and 30 are not ex])lained, unless sperm fail to 
reach the inside of the uterus. 

The succe.ssful impregnation followed intrauterine insemination on da.y 11 
of the cycle which was the fourth day of a normal rat color reaction. 

Discussion 

The present group of observations includes ones upon couples who were 
studied at various times while the rat test was being developed. It is believed 
that conception would have taken place earlier in some instances, if as much had 
been known in the beginning of the study as was known ])y the time that the 
last of the present series of patients was investigated. 

A total of 47 tests for ovulation was made. Seven control month tests were 
carried out. Attempts at conception were advised against during these months. 

Fourteen tests revealed the presence of abnormal ovulation reactions. Pre- 
vious experience had indicated that conception will not oeceur in the presence 
of such reactions. That o1)sorvation was confirmed in the present series of 
patients, where coitus was practiced. 

The remaining 26 tests registered normal ovulation reactions. Concep- 
tion should have occurred in association with the first normal reaction of each 
patient had all conditions been favorable. Eleven conceptions did take place. 

There were 15 failures of whicli four cannot be explained. Three were 
due to male infertility, and 11 failures are explained as follows: six resulted 
from the fact that coitus was practiced on the day immediately preceding the 
day of ovulation. Coitus on the day prior to ovulation has the probable effect 
of reducing the sperm count to a point where the male is infertile on the day 
of ovulation, especially in the ease of males of I'elatively low fertility. 

Two other failures can be explained on the ground that coitus did not oceiu' 
until the daj' after ovulation. It was advised tliat intercourse take place at this 
time in these two instances, in order to check the hypothesis that conception 
would be unlike}}^ or impossible at this time. 

The rat ovulation test appears to have a very definite place in the treat- 
ment of the sterile couple. If the urine of the patient does not produce any 
response in the rat ovary during any month that she is tested, her chance of be- 
coming pregnant is very slight. 

Some women, tested during many consecutive months, exliibited few normal 
ovulation reactions. Knowledge of this state of affairs aids greatly in evalu- 
ating their chances of becoming pregnant. It emphasizes the need for testing 
such women every month in order to discover tlic few times that they may con- 
ceive in any long period of time. 

The majority of women ovulate normally each month. When this fact has 
been established by several tests, it then becomes possible to predict the date of 
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was delivered Ijy casarean section and resterilized. Tlie ijregnancy in Ihe .second 
patient was terminated within the first trimester of gestation. 

The 02 patients in this .survey gave hirth to 149 viable infants. This in- 
cluded 89 infants delivered after the diagnosis of tuheirmlosis. There were four 
premature infants, including one set of twins. The fetal mortality was 1.3-1 per 
cent (two deaths). One hahy died of intraci-anial homor)'hage, and the .second 
infant died of prematurity following a casarcan section done in the .seventh 
month of jnegnancy heeause of a fulminating pre-eclam])sia. 

Inactive Tuberculosis 

There Avere .seven patients in this group. All of these patients are living. 
Four Avere primiparas and three AA'ere multiparas. 

All of the primiparas AA’cre delivered spontaneously and, on last report, 
ranging from five to eleven years .since their first pregnancy, physical examina- 
tion, laboratory studies, and serial x-rays of their chests .shoAved the tuberculosis 
to be inactive. The length of time betAveen the diagnosis of tuberculosis and 
their first ])regnancy ranged from four to eleven years. These ])atients have 
since given hirth to a total of eight infants. One of these infants Avas delivered 
by cesarean section because of a fulminating pi-e-eclampsia at seven nionth.s 
resulting in a stillborn child. 

Tavo of the three multiparas Avere deliA'crcd spontaneou.sly. The pregnancy 
Avas terminated Avithin the first trimc.ster in the third patient, and she Avas also 
sterilized because of epilep.sy. She had had two toi’m, spontaneous dcliverie.s 
before the diagnosis of tuberculosis. The other tAvo multiparas gaA-e hirth to a 
total of five term infants after the diagnosis of tuberculosis Avas made. In one 
of these patients there aaus a term deliA'cry one year after the diagnosis of tuber- 
culosis. and on the tAventy-fif t li po.stpa)-lum day slie had a pulmonary hemor- 
rhage, but on x-ray examination there Avas no evidence of gro.ss aetiA'c tubercu- 
losis, Five years later there Avas questionable activity of the tuberculosis folloAv- 
ing delivery. With her last pregnancy, four yeais latci’, the tuberculosis av-'is 
considered inactiA'e. 

In all of the.se jjatients, primiparas and mu!lii)aras. pi’Cgnancy did not re- 
act iA’ate a tuberculous ju'occ.ss Avhicli liad been considtovd as inaetjA-e. 


Quiescent or Latent Tuberculosis 

Five ])aticn1s had quiescent or latent tuherculf)sis at the time of their 
admission to the ho.spital. There Avert- three ]>rimij)aras and Iavo multiparas m 
this group. All of the patients are living and avc.II. 

Tavo j)nmij)nras AA'ere delivered by cc.sarean seel ion. fn one j)aticnt a diOAi' 
nosls of moderately adA'anced tuberculosis Avith a i»ositive .sputum Avas made 
eiglit years before her first pregnancy. The second patient hts-ame j)rci'tia!i( 
four years after a diagnosis of tuberculosis. At tli:i1 time the tuhcrculosls Ava-- 
considered as moderately advanced. She received active lheraj)y for four years. 
A cesarean .■section Avas drme hecausx- of a premature .separation of the plae. iPa. 



PREGNANCY COMPLICATING TUBERCULOSIS 

A Survey for an Eleven-Year Period* 

C. J. Barone, M.D., J. A. Fino, M.D., and L. H. Hetherington, M.D., 

Pittsburgh, Pa. 

(From the Department of Obstetrics, University of Pittsburgh and the Elisabeth Steel Magee 
Hospital, the Pittsburgh Tuberculosis League and the City Tuberculosis Sanatorium) 

I N AN eleven-year period from January, 1930, to January, 1941, there have 
been 28,846 patients delivered at the Elizabeth Steel Magee Hospital. This 
included 103 cases of kno^vn pulmonarj’- tuberculosis — an incidence of 0.35 per 
cent. Clinical surveys for a 5- to 15-year period were available for 62 tuberculous 
patients. The records of the remaining 41 patients were considered too in- 
complete to include in this report. 

The various extremes from termination of the pregnancy in the first tri- 
mester to allowing the pregnancy to go to term were employed in the manage- 
ment of pregnancy in these 62 patients. Abortions were recommended by medi- 
cal consultants in 24 patients. Twelve patients were delivered by cesarean sec- 
tion, and 26 patients delivered spontaneously. In the majority of the 24 patients 
aborted, medical consultants recommended sterilization. During this survey 
period the management of pregnancy complicated by. tuberculosis has sho^vn a 
conservative saving from early termination to spontaneous delivery at term. The 
grade of tuberculosis varied from arrested cases to far-advanced involvement 
(Fig. 1). 

This survey was composed of 24 primiparas and 38 multiparas. They 
varied between the ages of 19 and 44 years. Our survey period in these patients 
varied from 5 to 15 years. 

Of the 24 primiparas, pregnancies were terminated within the first trimester 
in 10, five Avere delivered by cesarean section ; 13 of these patients being sterilized 
at the time of operation. The remaining nine patients were delivered spontane- 
ously. The second pregnancy in one patient that delivered spontaneously Avas 
terminated by cesarean section, and she was sterilized at the time of operation. 
Sterilization folloAving 1 cesarean section failed, and the second pregnancy Avas 
terminated Avithin the first trimester and the patient Avas resterilized. 

Of the 38 multiparas, 16 Avere deliA’^ei’cd spontaneously. In one patient that 
had had tAvo spontaneous births, the tAvo pregnancies AA^hich folloAA’^ed Avere 
terminated by cesarean section, sterilization having failed folloAAung the first 
cesarean delivery. Seven patients were delivered by cesarean section and 
sterilized, and the pregnancies in 15 patients were terminated Avithin the first 
trimester. In tAvo of the 15 patients aborted therapeutic abortions were per- 
formed Avithout sterilization. Two sterilizations failed among the group of 13 
patients aborted and sterilized. One patient Avas aUoAved to go to tenn and she 

•Read at Meeting of Pittsburgh Obstetrical and Gj-necological Society, December 0, 104C. 
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section and sterilized. On x-ray examination April 20, 1940, there was scattered 
right upper tuberculosis of minimal extent; her sputum was negative. In 1941 
the patient again became pregnant and was delivered at term by cesarean section 
and resterilized. On x-ray examination Oct. 29, 1942, there was scattered 
nodular and linear involvement of the right upper lung field -with complete col- 
lapse of the left lung. On April 20, 1945, the tuberculosis was considered as ap- 
parently arrested, and at present the patient is doing well and does all of her 
own housework. 

It is interesting to note that this last patient had far-advanced tuberculosis 
which was treated by thoracoplasty after pneumothorax and phrenectomy had 
failed. She had four pregnancies following this. Two pregnancies were 
terminated by cesarean section. The postpartum and postoperative courses in all 
of these deliveries were uneventful. There was no reactivity of the tuberculosis. 

Unilateral Active Apical or Minimal and Aberrative Tuberculosis 

There were 10 patients in this group. Four were primiparas and six were 
multiparas. One patient is dead — an incidence of 10.0 per cent. 

The four primiparas were all considered as arrested eases of tuberculosis 
six to ten years after their first pregnancy. In one primipara the pregnancy 
was terminated within the first trimester, but she was not sterilized. Her 
tuberculosis was also diagnosed five years before her pregnancy. During a six- 
year interval this same patient gave birth spontaneously to two term infants. 
The third primipara was delivered by cesarean section and sterilized. The 
cesarean section was done because of a cephalopelvic disproportion. The tuber- 
culosis was diagnosed during the pregnancy. There was no acute c.xaccrbation 
of the disea.se following delivery. In the fourtli patient it was evident that the 
tuberculosis was probably activated by her first pregnancy which terminated 
spontaneously. However, the tuberculosis wa.s considered as minimal and there 
was no evidence of activity following her second pregnancy which occurred one 
year later. Her complete hi.story follows: 

C.-\SK 2. — i\I. E., a gravida i, 27 years of age, white, was admitted to the 
ho.spital Jan. 4, 1937. She was at term and was delivered spontaneously. She 
was discharged Jan. 14, 3937, after an uneventful postpartum course. One monlh 
later she was readmitted to the hospital complaining of pain in her chest and 
cough; She liad been having frequent chills and night sweats. She wa.s diag- 
nosed as having a pleural effusion, and this was proved as tuberculous in origin 
by guinea pig injection. She remained febrile and wa.s finally discharged Jfay a, 
3*937, and sent to a tuberculosis sanatoi'inm. The efl’usion completely dis- 
appeared, and she was discharged from the .sanatorium on Oct. 39, 3937. When 
seen six months later she was feeling well and gaining weight ; her .sputum wn-s 
negative. On x-ray examination Feb. 4. 1938, there was .slight tuhcreulous ui- 
vofvement of the left second intei-space. The patient was next .seen July 8, 39.hS; 
.she was 3\<2 months pregnant and rcfu.scd to be aborted and sterilized. She was 
delivered by low cervical cesarean section and sterilized Jan. 20, 39.39. Liglu 
months later there was no evidence of active tuberculosis on routine examinatmi'- 
On rc-examination jrarch 6, 1942, there wa.s no evidence of tuberculous activity. 
At present the patient is well and working. 
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Six years later both patients were considered as having no evidence of active 
tuberculosis. Within this interval of time they both gave birth to another term 
infant by cesarean section. . In the third primipara a diagnosis of quiescent 
tuberculosis was made three ^mars before her pregnancy. The pregnancj’- was 
terminated within the first trimester, and the patient was sterilized. 

The first multipara Avas delh^ered spontaneously of two term infants. The 
diagnosis of tuberculosis Avas made during lier first pregnancy. The second 
multipara had four term infants. Her ease history is presented. 



Eig. 1- — ^Length of study of the various patients in tlie survey. The mortality is repre- 
sented Dy the shaded portions in the chart. Twenty-five patients were aborted : there were 
nine deaths. There were 20 spontaneous deliveri.es with five deaths : one patient is listed whose 
P’'°Si}^osis. is poor. , There were 11 cesarean sections, with four deaths. One patient was not 
included in this chart because of death due to a postoperative complication during a thoraco- 
plasty oi^ratiqn. One patient, though followed for ten years, died of a syphilitic infection and 
nas not been included in the final mortality figures. Only deaths directly due to tuberculosis 
were considered in the final results. 

pASE 1. — ^D. S., a gravida ii, 25 years of age, Aidiite, Avas admitted to the 
hospital Aug. 15, 1937, AAdth a pregnancj'- at term and a diagnosis of quiescent 
tuberculosis. She was delivered spontaneously, and her postpartum course Avas 
uneventful. Her tuberculosis Avas diagnosed as moderately advanced in 1931. 
She Avas admitted to the sanatorium at that time for stabilization of her pneumo- 
thorax and phrenectomy. The pneumothorax tlierapy Avas 'discontinued in 1932 
because of an obliteratwe pleurisy. At that time the tuberculosis Avas considered 
a.s far adA-anced. On Jan. 29, 1934, the patient A\'as readmitted and a thoraco- 
plasty Avas done ; the patient Avas discharged Nov. 24, 1934. A tonsillectomy Avas 
done in 1935. The patient became pregnant in 1936 and gave birth spontane- 
ously to a term infant that same year. The folloAAung year she again became 
pregnant and AAms delivered spontaneously. Six months later (Feb. 17, 1938) 
her condition AA'as considered as good, and on x-ray examination there Avas almost 
complete collapse of the left lung; her sputum aa'B.s negatiA^e. She again be- 
came pregnant, and on Jan. 15, 1939, she was deliA’cred by Ioav ceiwical cesarean 
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Acute Active Tuberculosis 

Tliere was one patient diagnosed as iiaving acute active tuberculosis. She 
died one year later following a therapeutic abortion and sterilization. 

Case 4. — I. W., a gravida iii, 23 years of age, Avhite, was admitted i\Iarc]i 1, 
1935, with a diagnosis of aciite active tuberculosis. She was three months’ jmeg- 
nant, and the tuberculosis bad ])een diagnosed during this ])rcgnancy. Her 
pi'cvious two pregnancies were term, spontaneous deliveries — the last of which 
terminated three years liefore the present pregnancy. The pregnancy was 
terminated and the patient sterilized, and she was discharged IMarch 28, 1935. 
She was immediately admitted to the sanatorium and died July 25, 1930. 


Unilateral Moderately Advanced Tuberculosis 

One patient had unilateral moderately advanced pulmonary tuberculosis. 
She was a gj'avida ii. The first pregnanc 3 ’’ terminated si^ontaneou.sh' at term 
and occurred before the diagnosis of tuberculosis. A diagnosis of tuberculosis 
Avas made the folloAving j-ear, and three years later it Avas described by x-i'ay as 
advanced active tuberculosis. A thoracoplasty Avas done at that time. Two 
yeai's later the patient again became xn-egnant. The ])regnanc 3 ' Avas terminated 
Avithin the first trimester b.v x-raj-^ induction Avhieh resulted in eventual steril- 
ization. At the time of her second pregnancA' there Avas marked fibro.sis of 
the collapsed lung Avith no extension to the left lung. 


Bilateral Moderately Advanced Tuberculosis 

Thei'e Avere 19 patients in this group. Five patients Avere primiparas, atid 
the I’emaining 14 Avere multiparas. The mortality Avas 26.4 ])er cent (five patients). 
In six patients the ])rognaney Avas terminated in the first trimester by surgical 
means; in one patient the jmegnancA' was tci’minatcd in the fir.st trimester but 
she Avas not sterilized. Three ])alient.s Avere deliAXU’ed by cesarean .section and 
the remaining nine Avere delivered spontaneou.slA", of Avhich one Avas sterilized 
on the tenth postpartum da^*. 

One primipara had a complicating pre-eclampsia. Her membrane.s Avere 
ruj)lured ailificialh' in the eighth month of pregnanc.v, and she Avas delivered 
spontaneou.sl.v after a short labor. Her tuberculo.sis had been diagno.sed llu'Ci' 
year.s ])i'eviou.sly. PAdloAving the diagnosis of tuberculosis the i)atient wii'- 
hospitalized for six months. She receiA-ed a total of eight months of pneu- 
mothorax therain-. d’ ho second i)i-imi]iara had a multijjle juegnancy. She Avn^; 
deliA-ered ])rematurolA' of \-iabIe tAvins at scaxu one-half months. .SIk; was then 
stei’ilized on the t<*nlh ])osti)artum daA*. Her tubei'culosis had been diagne.-ed 
un(! year befoie her ]»re,Lrnancy. The tliird primipara Avas aborted ami sterilized. 
Her luberculosi.s had been tiiairnosetl a IVav monihs before her pi'cenaiiey. Hw 
remaining two ])rimiparas Avere aborted and stej-ilized. .\11 fiA'c patieiit.s an' 
living and Avadl six to thirteen years after their last pi-egnane.v, and on roiifui'- 
examination the lubereulosis was de.seribed as arrested. 

In tAvo of the five multiparas that died, pregnancy Avas t«‘rmina(.<'d am 
sterilization done Avitbin the fiist trimester. They eaeh liad had (me f(» four num 
spontaneous deliverifss before the diamm.sis of tuherenlosis fiad heen nuntc- 
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Five of the six multiparas are living and ivell, and on last routine examina- 
tion there was no evidence of tuberculous activity. The sixth patient was a 
gravida iii. Two term pregnancies had occurred before the diagnosis of 
tuberculosis; The third pregnancy was a spontaneous aseptic abortion at three 
months’ gestation. Two years after this abortion the patient was bedfast with 
miliaiy tuberculosis and died the following year. Of the five multiparas that 
are living, one was delivered by cesarean section because of a pelvic deformity. 
A diagnosis of tuberculosis of the right hip was made thirteen years before. 
One year after her pregnancy there was minimal tuberculosis in her right lung. 
Six years later the patient had no e^ddent active tuberculosis, and in this 
interval she again gave birth to a term infant by cesarean section. Termination 
of the pregnancy within the first trimester was done in three of the remaining 
four multiparas. Two of these patients had one or more term pregnancies before 
the diagnosis of tuberculosis. In one patient the diagnosis was made during her 
last pregnancy; in the other, the diagnosis of tuberculosis was made after her 
second pregnancy, and she received one year of pneumothorax therapy before her 
third an I last pregnancy. The third patient had two spontaneous aseptic abor- 
tions before the diagnosis of tuberculosis Avas made and two abortions followed. 
The fourl h multipara had three term spontaneous deliveries. The last pregnancy 
occurred after the diagnosis of tuberculosis. Four to ten years after their last 
pregnancy all four multiparas showed no evidence of tuberculous activity. 

Moderately Advanced Inactive Tuberculosis 

Two patients had moderately advanced inactive tuberculosis. One patient 
died of probable intestinal tuberculosis. No autopsy was obtainable. 

Case 3 . — ^L. L., a gravida ii, 27 years of age, Negro, Avas admitted to the 
hospital Oct. 25 , 1940 , Avith a diagnosis of inactive moderately advanced tuber- 
culosis and a pregnancy at term. She aa'CS delivered spontaneously. Early in 
her postpartum period she developed a febrile course Avith a temperature 
as high as 101 ° F. The patient had no respiratory signs or sjmiptoms. On 
Dee. 6, 1940 , the patient developed large cervical nodes Avhich AA^ere proA^ed to 
be tuberculous in origin. The patient Avas admitted to the sanatorium Dec. 15 , 
1940 , and Avas discharged nine months later. At no time was there a positive 
sputum or eAudence of tuberculous actmty in the chest. On re-examination 
June 13 , 1943 , three years later, there Avere suggestive findings in the chest of 
actiA’e tuberculosis. When seen 10 months later the patient aaus gaining AA^eight 
and doing Avell. On June 15 , 1945 , the patient complained of persistent diarrhea 
and had lost considerable weight. There Avas no significant tuberculosis in the 
chest, and the sputum aaus negative. The patient died three montlis later of 
probable intestinal tuberculosis. 

Reactivation of a latent tuberculous process is A^ery suggestNe in this case 
because of the febrile postpartum course and the enlarged cervical nodes. The 
disappearance of the tuberculous process for approximately five years accounts 
for the probable diagnosis of intestinal tuberculosis for the cause of death 
AA'hich Avas suggestive by the clinical symptoms of diarrhea and marked loss in 
Aveight. 
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three years after the diagnosis of tuberculosis had been made. Seven years later 
she -vvas diagnosed as having moderately advanced tuberculosis of the fibroid type. 
The fourth patient was diagnosed as having far-advanced tuberculasis five years 
after her last delivery. She was a gravida viii and seven pregnancies had oc- 
curred before the diagnosis of tuberculosis. - Her husband had died four montlis 
before the termination of her last pregnancy of far-advanced active pulmonary 
tuberculosis. The fifth patient was a gravida v. She was delivered spontane- 
ously at term. Slie had had three tenn pregnancies previous to the diagnosis of 
tuberculosis. Eiglit ymars later she was diagnosed as having quiescent moder- 
ately advanced tuberculosis of the fibroid type. The sixth patient was delivered 
spontaneou.s]y. Three term pregnancies had occurred before the diagnosis of 
tuberculosis and three tenn pregnancies followed. Upon re-examination fourteen 
years after the diagnosis of tuberculosis, tuberculosis of the cirrhotic type was 
found. The following 3 '-ear the patient was readmitted to the sanatorium for 
further treatment. The seventh patient was delivered bj’’ cesarean section three 
3 'ears after the diagnosis of tuberculosis. One term pregnancy had occurred 
five 3 ’ears before this diagnosis. One jmar following the cesarean section and 
sterilization the patient again became pregnant and the pregnancy was 
terminated within the first trimester of gestation and she wms resterilized. Ten 
years later the prognosis was still guarded and the patient is on a limited routine. 
The eigiith patient was a gravida iv. Tuberculosis wms diagnosed a few' montli.s 
after her third spontaneous deliveiy. Her last pregnancy was terminated 
within the first trimester. At present the prognosis is still guarded and the 
patient rests two hours daily. The case history of the ninth multipara is pre- 
sented. 

Cask G. — M. K., a gravida ii, 23 ymars of age, wiiitc, wms admitted Ja?i. T, 
1940, with a diagnosis of tuberculosis moderately advanced, prognosis guarded, 
and inevitable abortion. In 1933 the right kidnej" had been removed because 
of tuberculosis. On Feb. IG, 1939, she w’as diagnosed as having pleurisy with 
effusion, and on x-ray examination there was tuberculous involvement of the 
light lung base. The patient became pregnant and the pregnancy wms terminated 
at three months; her po.stoperativc cour.se being complicated by pneumonia and 
plcuris.v. The patient was discharged Jan, 20, 1940, following a febrile post- 
partum course. This was followed bj- a gradual loss in weight and malaise. On 
x-ray examination, Jlay 24, 1940, there was evidence of riglit upper tuberculosi.s 
with extensive pleuritis and fibrosis. On Jan. 17, 1941, the patient was again 
diagnosed as pregnant and a therapeutic abortion was done. On Feb. G, 1942, 
the patient complained of a persistent cough and there w’cre extensive Gne Udes 
in the left apex; she was advised not to become pregnant. On l^Iay la, 1942, siic 
was again diagnosed as three months pregnant and on x-ray examination ihorc 
were small areas of involvement in the right apex and base. On x-ray examina- 
tion Oct. 20, 1942, there was central cavitation with extensive hilar involvemcmt 
of the right lung. On Nov. 12, 1942, the patient was delivered spontancoiisly. 
The pregnancy was complicated by a breech presentation. On Ajiril 1, 194>i 
th.cre wm-e no sigim or .symptoms of active tuberculosis. The patient again he- 
came pregnant and miscarried Sept. 9, 1943. On Sept. 24, 1943, there were no 
si^ms or svmptoms of active tuberculosis and on x-ray examination the tuberen- 
iosis was considered as stable. On Jan. 17, 1944, routine examination showc*. 
inactive di.'^ea.se. At pre.seut the tuberculosis is considered as arrested. 
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The miiltipara that had one term pregnancy before the diagnosis of tuberculosis 
developed tuberculous peritonitis seven years after her abortion and died within 
two years. The tuberculosis liad l3een diagnosed sliortly after her first preg- 
naney. The other multipara was found to have tuberculosis after her fourth 
spontaneous delivery had occurred. She received pneumothorax therapy but 
remained ambulatory. Three years later she again became pregnant, and this 
was terminated at three moiiths’ gestation. At the time of her abortion, the 
tuberculosis was considered as quiescent. Four years later the patient died of far- 
advaneed tuberculosis. The third multipara, a gravida vii, was found to have 
tuberculosis during her last pregnancy. She was delivered spontaneously and 
died ten years later of far-advanced pulmonaiy tuberculo.sis. The fourth multip- 
ara was delivered by cesarean section and sterilized. Her first pregnancy was 
a spontaneous term delivery, and tuberculosis was diagnosed one year later. 
Two years after the diagnosis of tuberculosis the disease was considered as 
arrested. The following year she developed a positive sputum and was hospital- 
ized for ten months. When discharged from the sanatorium the tuberculosis was 
again considered as arrested. The fifth patient died six jmars after the diagnosis 
of tuberculosis. Her ease history is presented. 

Case 5. — G. B., a gravida iv, 36 years of age, white, was admitted to the hos- 
pital Aug. 26, 1940, with a diagnosis of moderately advanced active tuberculosis 
■\vith a guarded prognosis and pregnancy at term. The tuberculosis was first 
diagnosed in 1939. On x-ra3’- examination June 1, 1940, there was extensive bi- 
lateral involvement. The patient was seven months pregnant at the_ time. 
Cesarean section and sterilization Avere recommended. The patient delivered 
spontaneously and was discharged Sept. 5, 1940, after an uneventful postpartum 
course. On x-ray examination of the chest on Nov. 18, 1940, there was extensive 
bilateral involvement but to no greater extent than in the previous x-ray ex- 
amination taken when the patient was seven months pregnant. On Oct. 10, 1942, 
the prognosis Avas poor; the patient Avas losing Aveight and complaining of gen- 
eralized chest pain. An x-ray taken Jan. 7, 1944, shoAved extensive tuberculous 
cavitation, and six months later the patient Avas hospitalized. She died Maj^ 12, 
1945, of far-adA'aneed tuberculosis. 

The diagnosis of tuberculosis in this last patient Avas made during her 
fourth pregnancy. X-ray examinations made four months folloAving delivery 
shoAved no further extent of the disease. The tuberculosis gradually progressed 
over a period of five j’^ears, terminating in death. 

The remaining nine multiparas are living. The first patient Avas a gravida 
viii. She AA^as delwered spontaneousl3\ Six term pregnancies had occurred 
before the diagnosis of tuberculosis AAms made. Her initial diagnosis Avas made 
eight months after her sixth pregnancj*. Tavo j'^ears later, there Avas minimal 
chest aetmt}’’ present. In this iiiteiwal she gaA^e birth to one term infant. Dur- 
ing the five j^ears that folloAved she again gave birth to another term infant. 
On last report her tuberculosis Avas considered as inactive. The second patient 
had stationaiy bilateral tuberculosis two jmars after her last pregnancj'. She 
Avas a gravida v Avith three term pregnancies occurring after the diagnosis of 
tuberculosis. The third patient Avas a gravida iii. All pregnancies occurred 
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of the caseopneumonic tj-pe five years later. Two years previous to her last 
pregnancy she was hospitalized for five months, at which time a phreneclomy 
was done. The third patient was delivered cesarean section. She was a 
gi’avida ii. Both pregnancies occurred after the diagnosis of tuberculosis. The 
first pregnancy W'as a spontaneous birth. She died four years after her last 
deliver^'. Two of the remaining six multiparas are living and well ten to four- 
teen years after the diagnosis of tuberculosis. Both cases are presented. 

Case 8. — L. S., a gravida ii, 24 years old, Negro, Avas admitted July 12, 1933, 
with a diagnosis of bilateral moderately advanced tuberculosis with cavitation, 
prognosis poor. She was at term and wns delivered spontaneously, and was 
discharged July 27, 1933. Her postpartum course was complicated by a low- 
grade temperature and secondary anemia. Her tuberculosis w^as diagnosed dur- 
ing this pregnancy. She refused sanatorial care and w-as next seen Sept, 18, 
1935, at wiiich time she was diagnosed as having advanced tuberculosis with 
large cavitations. On Oct. 31, 1941, she gave birth spontaneously to a term 
infant and wms sterilized on the tenth postpartum day. On x-ray examination 
two months after the last delivery there was scattered bilateral tuberculosis of 
moderate density with extensive fibrosis. On re-examination of the chest JIarch 
11, 1943, there was extensive bilateral tuberculosis with moderate fibrosis. The 
sputum was negative. The fibrosis wms much more marked on x-ray e.xamination 
of the chest June 12, 1944. On March 5, 1945, there wmre occasional rales and 
no sjTnptoms of tuberculosis. On last examination IVlay 6, 1946, she had symi>- 
toms of activity as verified by routine examination. 

Case 9. — H. kl,, a gravida ii, 27 years old, wiiite, was admitted to the hos- 
pital Dec. 25, 1936, wdth a diagnosis of bilateral tuberculosis with a poor prog- 
nosis, eclampsia, and eight months’ pregnancy. She developed eonnilsions the 
day before admission. On admission her blood pressure was 168/120. There 
was a 4 plus albuminuria. I\Iembranes were ruptured artificially Dec. 29, 1936, 
and five and one-half liours later .she gave birth spontaneou.sly to a viable infant. 
The day preceding delivery she developed a fibrinous pleurisy. She was dis- 
charged from the hospital Jan. 17, 1937. Her tuberculosis had been diagnosed 
in 1932, She was hospitalized for three years. On x-ray examination June 2o, 
1935, there was scattered involvement of the right second and third intci’spaces 
w'ith gross left lung tuberculosis. On May 8, 1936, there was a gross elTusion of 
the left side of the chest. She was diagnosed as pregnant Sept. 10, 1936, but 
refused to be aborted and sterilized. Bed re.st was advised, and the pregnancy 
was to be terminated by cesarean .section. Re-examination of her che.st foiu' 
months after delivery .showed no further extension of the disease. Nov. 12, 193/, 
she was seen, and .she complained of nervou.siie.ss and marked loss of weight. Hc!' 
basal metabolic rate was found to be plus 50. A subtotal th3'roidectomy was done 
]March 5, 1938. X-ray of her che.st was taken Oct. 21, 1938, and showed maiKCo 
fibrosis; her sputum was negative and .she was gaining weight. On x-ra^' of her 
che.st May 16, 1941, there was extensive old right upper tuberculosis with gross 
left lung tubereulosis and marked pleural thickening with mediastinal dctrusion. 
On June IS, 1943, the x-ra\' findings were essentiall.v the .same; her basaHiWl* 
abolic rate had risen to plus 30. On her la.st examination May 9, 1915, there 
was marked cirrhotic involvement of the left lung. At present tlie patient is 
d/)ing well and Is on a limited routine. 

One multipara that 'was aborted and sterilized died five years Inter during 
a thoracoplAsty operation. Tiiree term pregnancies had occurred before the 
diagnosis of tuberculosis. The remaining three multiparas arc dead. Two were 
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Advanced Tuberculosis 

Sixteen patients had advanced puhnonary tuberculosis or advanced tubercu- 
losis Svith involvement of the larynx or pharjnix. There were seven primiparas 
and nine multiparas in this group. Eleven patients are dead. 

Eighty-five per cent of the patients in whom the pregnancies were termi- 
nated vdthin the first trimester of gestation died, as compared to 62.5 per cent 
of the patients who went to term. If we compared the patients who delivered 
s])ontaneously with those delivered by cesarean section, four delivered spontane- 
ously and two died, aS compared to three out of four patients who were delivered 
by cesarean section. 

Two primiparas were aborted and sterilized, and one delivered spontane- 
ously. The first patient that was aborted and sterilized had far-advanced tuber- 
culosis, the diagiiosis being made one year before her pregnanc 3 ^ She died seven 
j'ears later. The second primipara was diagnosed as having advanced bilateral 
pulmonarj'’ tuberculosis with larjmgeal and pharyngeal involvement. She be- 
came pregnant four j^ears later and was aborted and sterilized, and died four 
years later. The third primipara delivered spontaneously. She had far- 
advanced pulmonary and renal tuberculosis which was diagnosed during her 
pregnancy and died three years later. The fourth primipara was delivered by 
cesarean section and sterilized. Her tuberculosis was diagnosed as moderately 
advanced four years before. Two years after the cesarean section the patient 
again became pregnant and the pregnanc.v was terminated within the first tri- 
mc-ster and the patient was re-sterilized. She died of far-advanced tuberculosis 
five 3 'ears later. The fifth patient delivered spontaneous!}’’ and expired on the 
fifth postpartum da 3 ^ Her case is presented. 

Case 7. — ^]\I. S., a gravida i, 19 j’^ears old, white, was admitted to the hos- 
pital Julj’^ 3, 1935, with a diagnosis of far-advanced, active tuberculosis with 
larj'iigeal and pharyngeal involvement. She was seven months pregnant. One 
3’ear before admission .she began to lose weight, developed a cough, slight tem- 
perature, night sweats, and hemoptysis. During the first half of her pregnancy 
she became hoarse and had difficulty in swallowing. She gave birth prematurety 
1o a seven months’ stillborn infant after a short uncomplicated labor. There 
was a rapid generalized failure following deliveiy, and the patient expired on 
the fifth postpartum day. 

The remaining two primiparas are on a limited 3’outine nine and eleven 
years, rcspeetivelj', after the diagnosis of tuberculosis. One patient became 
pi'cgnant one A'car after the diagnosis of tuberculosis and she was delivered at 
term by cesarean section and .sterilized. The pregnanc.v in the other patient oc- 
curred four 3 'cars after the diagnosis of tuberculosis, and it was terminated 
within the first trimo.ster and the ]3atient was sterilized. 

All nine multi])aras had far-advanced pulmonaiy tuberculosis. Two pa- 
tients liad two to five pregnancies before the diagnosis of tuberculosis. In both 
of these patients the ])regnanc.v was terminated Avithin the fin’s! trimester and 
one was sterilized. One ]iaticnt died nine years after her last pregnancy. The 
other patient wa.s diagnosed as having moderately advanced bilateral tuberculosis’ 
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On first admission there were 24 primiparas. Thirty-seven per cent of these 
patients became pregnant for the second time or more; 11.2 per cent of the pa- 
tients tliat had more than one pregnancy are dead ; 13.3 per cent of the patients 
with only one pregnancy are dead. 

Eight primiparas delivered spontaneously with a mortality of 22.2 per cent. 
Two primiparas were delivered by cesarean section wth no mortality, and in 
nine patients therapeutic abortions were performed, with a mortalitj* of 22.2 
per cent. If we classify* these primiparas according to the extent of the tnl)ercu- 
iosis, 50 per cent of the patients that were delivered spontaneously had moder- 
ately advanced active or far-advanced active tuberculosis. Fifty per cent of the 
patients that were, delivered by cesarean section are also in this same classifica- 
tion, and 77.5 per cent of the patients in whom therapeutic abortion had been per- 
formed had advanced or moderately advanced active pulmonary tuberculosis. It 
is also noted that the age group for the primiparas varied from nineteen to 
thirt 3 ’'-eight years, and the four patients who died were in the age group from 
nineteen to twenty-one years. This is the age group wherein the highest mor- 
tality in tuberculosis occurs. If we consider the management of the pregnancy 
in these four patients, two patients were aborted and the remaining two delivered 
spontaneously. The two who delivered spontaneously had fai’-advanced pul- 
monary tuberculosis complicated by either renal or laryngeal and pharymgeal 
tuberculosis. The two patients who were aborted had far-advanced tuberculosis 
or- tuberculosis complicated by larymgcal or pharyngeal involvement. 

Eighteen multiparas delivered .spontaneously, vdth a mortality rate of IG.C 
per cent. Nine patients delivered by cesarean section vnth a mortality of 44.7 per 
cent. In 16 patients the pregnancies were tenninated within the Hi's! trimester, 
with a mortality of 50 per cent. If we classify the multiparas according to 
the extent of the disease, 66.6 per cent of the patients who were delivered .spon* 
taneou.sly had bilateral moderately advanced or far-advanced active tuberculosis; 
44.4 per cent of the patients who Avere delivered by ce.sarean section Avcrc also 
in the above cla.ssification, and 100 per cent of the patients arc dead; 62,5 per 
cent of the patients in whom therapeutic aboitions were performed also had 
bilateral advanced or moderately" advanced active tuberculosis. The age gioup 
for the multiparas varied from 23 to 44 years of age, and more deaths occtincd 
between the ages of 23 and 30 than betwecTi the ages of 31 and 45 veal’s. 

Summary and Conclusions 

1. A revicAV of 62 tuberculous patients with a complicating pregnancy' is 
presented. 

2. The known incidence of tuberculo.sis complicating pregnancy af thr 
EHynbeth Steel Magee Hospital is 0.35 jicr cent. 

3. The final gro.ss mortality in this .survey was 3:5.8 per cent, and the cot' 
rcctcd final mortality Avas 30.6 jicr cent. 

4. The inmiality for the patients who delivered si)ontanc()usly was 10.2 p"r 
cent. 
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delivered by cesarean section and sterilized, and died four to eight years after 
their last pregnancies. The last patient was aborted and sterilized and died four 
years after the diagnosis of far-advanced tuberculosis. Two term spontaneous 
deliveries had occurred within this interval of time. 

Tuberculosis With Death Due to Other Causes 

One multipara had unilateral active tuberculosis complicated by tertiary 
syphilis. She was a gravida vi and all pregnancies occurred after the diagnosis 
of tuberculosis. She died ten years later of tertiary syphilis as determined by 
autopsy findings, and was therefore not included in the final mortalities. 

Management of Pregnancy 

The conservative management of the pregnancy consisted in allowing the 
patient to go to term and to deliver spontaneously. Her antepartum care was 
augmented by careful management of the tuberculosis. This consisted in sana- 
toria! care when needed and closely supervised ambulator}’' treatment. Anesthesia 
during delivery was limited to nitrous-oxide and oxygen supplemented with a 
pudendal block or low spinal anesthesia. The second stage of labor was shortened 
by resorting to Ioav forceps deliveiy. All laparotomies performed either for 
cesarean section delivery of the patient or to abort and sterilize the patient were 
done under spinal anesthesia. 


Discussion 

Clinical studies for a period of five to fifteen years were made in 62 patients. 
The gross mortality was 33.8 per cent (21 deaths). The corrected final mortality 
was 30.6 per cent. Two deaths were excluded because one death was due to 
tertiary syphilis and the other death was due to generalized collapse during the 
fourth stage of a thoracoplasty operation. The mortality for the primiparas was 
21 per cent, and the mortality for the multiparas was 32.5 per cent. Twenty- 
six patients delivered spontaneously ■with a mortality of 19.2 per cent. There 
were 11 cesarean sections wth a mortality of 36.3 per cent, and the mortality was 
38.5 per cent in 25 patients in whom therapeutic abortions were performed. 
This valuation in mortality impresses one in the assumption that operative inter- 
ference is associated with the greatest mortality (Table I). 


Table I. Incidence op Advanced Disease With Mortality Between 
Various Types op Delitories 



1 aborted 

i spontaneous 1 

cesareans 

Primiparas 

Moderately or advanced active 

77.7% 

50.0% 

50.0% 

Mortality 

28.6% 

50.0% 


Multiparas 

Moderately or advanced active 

68.8% 

66.6% 

44.4% 

Mortality 

63.6% 

25.0% 

100.0% 

CornMned restiUs — 

Primiparas and multiparas 
Moderately or advanced active 

73.3% 

53.3% 

47.2% 

Mortality 

43.1% 

37.5% 

50.0% 


The above results are based on the final analysis of the patients and not on first admiS' 

slons. 




DILUTE SOLUTION, CATHETER, CONTINUOUS SPINAL ANALGESIA 

FOR LABOR AND DELIVERY* 

A Preliminary Report 

Sylvan M. Shane, D.D.S., D, Frank ILvltkeider, M.D., and 
Harry M. Cohen, M.D., Baltimore, Md. 

(From the Departments of Anesthesiology and Obstetrics, South Baltimore General Hospital) 


I N OCTOBER, 1944, the first dilute solution eontinuous spinal anesthetic for 
labor and delivery was administered by one of us (S. M. S.) using a mal- 
leable needle and a needle shield so that the patient could lie on her back in 
her oAvn bed during labor. This work was reported in an earlier issue of this 
Journal.^ 


On the basis of the contribution which Tuohy^ made in introducing a 
ureteral catheter into the subarachnoid for anesthetic purposes, it was decided to 
continue dilute solution spinal analgesia for labor and delivery utilizing the 
catheter rather than the malleable needle and shield. We observed that the 
catheter technique offered more advantages and permitted greater control than 
the needle shield method. 


The dilute solution approach toward the control of pain during labor and 
delivciy was investigated in order to overcome some of the complications of 
continuous caudal analgesia such as : increased operative forceps deliveries, toxic 
reactions to the mother and -fetus due to large amounts of anesthetic drugs, the 
imminence of massive spinal anesthesia should tlie epidural solution suddenly 
find its way into the subarachnoid space, the nccc.ssity for constant observation 
of the parturient, difficulty in inserting tlic needle, and the potentiality of in- 
fection in an extensively contaminated area.^ 

Continuous spinal analgesia for labor and delivciy has been utilized hy 
others such as Hinebaugh and Lang, Ebner and Lull, and Hingson. These work- 
ers, however, did not use extremely dilute anesthetic solutions ■which exert 
neither a somatic sensory nor a motor elTect; and further, they w'crc unable to 
pemit the patient to lie on her back because of the indwelling needle, and with- 
drc'sv the needle before transporting the patient to the delivery room. This 
technique did not gain much popularity because of persistent unilateral anal- 
ge.sia, paralysis of motor nervc.s, the anesthetic .solution ascending to undesirable 
heights in the subarachnoid space, causing the blood pressure to fall to shock 
levels, interfering with uterine contractions, and subsequently retarding the 
normal progrc.ss of labor. 

We have overcome the complications of continuous caudal analgesia aiH 
the undesirable features of spilial analgc-sia, as used in the past, by injecting iih« 

•Prcrontc-a h<?rorc Uic FirKt Annunl Staff XU'ftltif; of thf' South naltlmoro Ooiifral Iff' 
pital on Jnn. S. 3017. 
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5. The mortality for the patients who delivered by cesarean section was 36.3 


per cent. 

6. The mortality for the tuberculous patients in whom the pregnancy was 
terminated within the fii'st trimester was 38.5 per cent. 

7. Sixty-one and five tenths per cent of the 62 patients had moderately ad- 
vanced or far-advanced active tuberculosis; 44.8 per cent of these patients are 
dead. This included all types of deliveries including therapeutic abortions. 

8. The best results in this survey were obtained in those patients who were 
delivered spontaneously regardless of the extent of the tuberculosis. 

9. To deteimine tuberculous activity, physical examination, laboratory 
studies, including blood sedimentation rates, and serial x-rays are necessary. 
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uretei-al eatlieier. Tlie tubing and catheter are tlien Avashed out Avilli several 
c.c. of the anestlietic solution in order to remove any autoclave debris, and is 
then laid aside. 

A 2 c.c. Luer Lok syringe is then filled with 4 mg. or 0.4 c.c. of 1 per cent 
pontoeaine. This is diluted to 2 c.c. with 10 per cent glucose omitting the 
adrenalin. A broken needle hub with solder at one end (called a nubbin) is 
locked onto the syringe tip in order to maintain the sterility of the contents. 
This is laid aside (Fig. 1). 

The patient’s back is then given a meticulous surgical preparation. A 
skin wheal is made with any suitable local anesthetic folloAved by 14 c.c. of 
methedrine or any favorite vasoconstrictor except adrenalin. The A'asoeon- 
.strietor is prophylactic against a reflex fall in blood pressure which some 
indiAuduals might experience only on the initial injection. Additional doses 
of a vasoconstrictor are unneee.ssary Avith subsequent intrathecal injections. 



Fig. 1. — Assembly of continuous .spinal equipment The 2 c.c. syringe contains tlic concen- 
trated .solution tvlth nubbin attaclied to tip. Tlie tiO c.c. syringe contains the dilute solution. 
Stopcock attaciied to 2-lnch piece of rubber tubing with Luer connection No. COS L (Recton- 
Dickon.son) at oppo.slte end. 


The 16-gauge special directional spinal needle is then inserted betAveen 
the third and fourth lumbar vertebrae into the subarachnoid space. The 
needle i.s turned so that its aperture is directed cephalically, and the stilet is 
removed for a second, then replaced to determine AAdiether spinal fluid is floAV- 
ing freely. The catheter attached to the syringe is then picked up, the stilet 
again removed, and the catheter is inserted through the needle, carefully 
flirccting it cephalically into the subarachnoid space for about one inch so 
that its tip lies at the loAver border of the second lumbar A^ertebra. The 
catheter is not inserted beyond this point so that the cord substance Avill at 
no time be contacted by the catheter. The needle is then gently Avithdrawn 
over the catheter, completely out of the hack, and brought to the opposite end 
of the catheter (Fig. 2). 7/ is essential that the catheter never he pulled Iw'i: 
through the needle once it has passed through the needle Up, since the catheter 
mag he shorn off in the subarachnoid space by the sharp needle edge. 

The catheter i.s then bent oA'cr a %-meh roll of sterile gauze and adho.sived 
securely to tlie back (Fig. 2). If the gauze roll i.s not used the catheter tends 
to Aveaken becau.se of the acute 90° angle made by the bend. 

The patient is then asked to turn onto her back, elevating her head on a 
pilloAv (Fig. 3). The finst injection consisting of 1 c.c., or t/o mg., i.s made, 
providing the eei-A'ix is not fully dilated, by exerting considerable force on 
This causes the small quantity of solution to .shoot up the eanni 



time it reached the fifth or si.vth thoracic segments. 
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the, subarachnoid space through a ureteral catheter an anesthetic solution which 
is so dilute that no somatic sensory effect could he detected, and little or no motor 
paralysis involving the musculature of the thorax, abdomen, or extremities tvas 
produced; yet, the pain of labor contractions ivere abolished. 

Pains from the contracting uterus have been successfully abolished ivith 
solutions of pontocaine in glucose diluted to 0.05 per cent wherein I /2 Dig. per 
c.c. was injected approximately once an hour. Patients were able to lie in any 
position desired, and could freely move about in bed, transfer themselves to 
the litter and onto the delivery table without experiencing the painful cramp 
of uterine contractions. 

The special alferent sensory autonomic pathways conveying the sensation 
of pain due to contraction of the upper uterine segment was shown by Cleland^ 
to enter the cord through the sympathetic divisions of the 11th and 12th tho- 
I’acie nerves. The pains caused by the contracting uterus before it becomes 
fully dilated can be completely controlled by injecting approximately % mg. 
of pontocaine per c.c. per hour. The pain caused by distention of the birth 
canal, and the fully dilated cervix is experienced as a severe backache, or a 
sharp almost constant pain in the thigh, rectum, and sometimes the lower ab- 
domen over the region of the bladder. This type of pain reaches its zenith 
when the cervix is fully dilated, and is conveyed to the central nervous sys- 
tem partly via the sacral parasympatheties, and partly through the sacral and 
lumbar somatic nerves. This type of pain will not be completely relieved with 
the extremely dilute solution of 14 Dig. or 1 c.c. per hour. It then becomes 
necessary to inject 1 to 114 Dig. or 2 to 3 c.c. of the dilute solution before 
adequate relief is obtained. By injecting these quantities at one time some 
but not all motor control of the extremities is lost, with only slight change in 
the tone of- perineal musculature. 

For the actual deliAmry the dilute solution syringe is removed and a 
syringe containing 4 mg. of pontocaine in glucose is substituted and injected 
slowly with the patient in reverse Trendelenburg position. This ivill com- 
pletely abolish the sensation of pain, stretch, pulling, or any other discomfort 
caused by either spontaneous or forceps delivery, and at the same time institute 
profound relaxation of the perineum and birth canal. The ureteral catheter 
and a hyperbaric anesthetic solution make these segmental blocks both simple 
and possible. 

Technique 

The dilute anesthetic solution is mixed as folloAvs : 

Into a 20 or 30 c.c. Luer Lok syringe 1 c.c. or 10 mg. of 1 per cent ponto- 
eaine solution is aspirated. Glucose 10 per cent is tlien aspirated to the 20 c.c. 
mai'k. In order to prolong the action of the anesthetic % c.c. of adrenalin 
1 :1000 is added to the solution. 

The syringe is then attached to a stopcock Avhich, in tuim, is connected 
to a 2-ineh jnece of high pi-essure continuous spinal rubber tubing Avhich con- 
tains a Luer connection at its opposite end (Fig. 1), This Luer connection is 
then locked to the 23 gauge needle which projects out of the end of the No. 3 
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to control the pain. It then becomes necessary to inject 2 or 3 c.c. or malce a 
slightly more concentrated solution by adding 1 mg. of pontoeaine solution to 
each c.c, rather than yo mg. and injecting 1 or 2 c.c. of this.- Injeetions to 
terminate the pains associated -with a fully dilated cervix are made very slowly 
with the patient in a slight sitting position which permits the solution to fall 
eaudally and contact the lower lumbar and sacral nerves. If “bearing down” 
-is desired, the patient can be in.structed to use her abdominal muscles S 3 ’n- 
chronouslj" with the uterine contractions since there is no muscle paralj'sis at 
this stage of the ane.sthetic. 

When the decision is made to deliver the fetus, following a sterile vaginal 
examination on the delivery table in order to confirm the rectal diagnosis, the 
table is placed in reverse Trendelenburg position. The 2 c.c. syringe contain- 
ing the 4 mg. of pontoeaine in 2 c.c. of glucose is attached to the 23 gauge 
needle projecting from the catheter, after disconnecting the larger syringe. 
The solution is injected so slowly that fully two minutes should be required 
to inject the contents of the sju-ingc. When the syringe is empty one minute 
more is allowed to elapse, after which the table may be levelled. This injec- 
tion may be made while the patient is up in stirrups and completely draped. 
The slowness of the injection causes the hj’perbaric solution to “fall” eaudally 
in a bulk and exert its effect primarily on the sacral and lower luml)ar nerves. 
This injection relieves all pain from vaginal, perineal, and cervical distention, 
and produces complete relaxation pei’mitting episiotomy, forceps application 
if necessary, or any type of operative procedure required. It u'ill produce 
anesthesia from one and one-half to two hours, and, because it is primarily a 
saddle block, the patient will be able to move her lower extremities to a cer- 
tain extent. 

After delivery room pr-oeedures are completed the patient is positioned ns 
for administering the spinal and the catheter is gently and slowlj^ removed. 
A sterile, antiseptic dressing is then placed over the needle area. 

In general, analgesia is begun in nulliparas when the cervix is G to 7 cm. 
dilated, and in multipai-as when 3 to 5 cm. dilated ; the presenting ])art mu.st 
be engaged arrd at least on a level Avilh the ischial spines. If a rrullipara is 
particular'll'' uncomfortable before pr’ogi'c.ssing to the specified dilatation, small 
doses of demei’ol or seconal are administered Avithout scopolamine or paralde- 
hyde .since it is important to maintain a rational and cooper’ath'c paticnl at 
all times. As Hingson has stre.ssed in his Avork AA'ith continuous caudal anal- 
gesia, the method Avas designed to relicA'^e the pains and not the earlj' discom- 
forts of labor. 

This tjTAe of. analgesia, as Avith continuous caudal, is rrot recommended m 
oases of contracted peh'is. bleeding, .sj'^philis, or tumors of the centr'al nervoiiK 
.sy.stem, local infection at the site of injection, in the presence of a fioating, 
irnengaged fetal head. 


Selected Case Histories 


Ihc patient Avas 7 cm. dilated, pains OA-ery tlu-ee miii„.. 

ocloAv the spines. At 12:20 p.m. cervix aa'os 8 to 9 cm. dilated. She wa.s gu'cn 
another V-j mg. At 1 :55 p.m, the cenix Avas almo.st fully dilated and the hca' 
three below the spines, V* given. At 3:20 p,.m., tlie patient received hertinai 
[■oncenti-atcd injection of 2 c.c. or 4 rng. of pontoeaine in gIuco.se wldlc in revciw 
Trendelenburg position on the delivcrj' table. The table wa.s levelled , 

minute and a' central episiotomy performed. Outlet foreep.s Avere applied, ain 
a 7-pound male delivered in left occipitoanterior position Avithout manual o. 
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contractions will not be impeded since the autonomic motor fibers to the uterus 
leave the spinal .cord in this region. 

The initial injection will obtund all pain due to uterine contractions, but 
will not paralyze the musculature ijinervated by the nerves with which it 
comes in contact. However, it will onl 3 ’^ partially obliterate the low back, 



Pig. 2. — ^Numbei” 3 ureteral catheter bent over roll of sterile gauze aucl atlhesivod to back. 
Tlie 1C gauge needle has been •withdrawn from subarachnoid space and lies at opposite end 
of catheter where it remains during labor and delivery. 



,, ?■ — Patient "well advanced in labor, lying on her back ■with dilute solution syi'inge 

aanesived to the bed. One c.c. or mg. of pontocaine is injected approximately every hour. 
She has full control over all her muscles. 

thigh, and rectal pain caused by progressive cervical dilatation. These latter 
pains are lessened somewhat, and the patient is infinitely more comfortable 
than before the injection. 

If the. initial injection is made when the cervix is fully dilated, but the 
head is still level with the spines, the % mg. or 1 c.c. dose will not be sufficient 
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forceps rotation at 3 :32 p.ai. The child cried spontaneously. Blood loss was 
approximately 60 c.c. There were no postpartum complications. Patient asked 
if she could have her next baby in the same manner. 

Case 2. — para 2-0-0-0, aged 23 years. Her antepartum course was un- 
eventful. The initial injection of 2 c.c. or 1 mg, was given at 9 :45 p.m. when the 
cervix was 7 cm. dilated, klembranes were intact, and the fetal head level with 
the spines. At 10 :35 p.m. 1 mg. was injected when the cervix was fully dilated 
and the head below the spines. At 11 :40 p.m. another mg. was given when two 
below the spines. Another mg. at 12 ;25 a.m., and another at 1 :05 a.m. At 1 :35 
A.M. the final concentrated injection of 4 mg. in 2 c.c. of glucose was given vdth 
the patient in reverse Trendelenburg position. At 1:45 a.m. an 8-pound male 
was delivered spontaneously without episiotomy and repair. The baby cried 
immediately. Blood loss was about 50 c.c. The postpartum course was un- 
eventful. 

Results 

Contrary to the majority of reports regarding continuous caudal anal- 
gesia, we have not experienced in the present series of fiftj’’ cases any increase 
in operative or midforceps interference as a result of the anesthesia. In several 
eases where the patient was making no progress after three or more hours of 
analgesia, further injections were discontinued with the catheter still remain- 
ing in place, while the nomal pains were permitted to return. In these cases 
no further progress was made, even when the patient labored and experienced 
unabated pain. In one case a contracted pelvis existed; in another, unsus- 
pected twins were present. Since each injection of 1 c.c. lasts approximately 
forty-five minutes to one hour, it is simple to permit the parturient to resume 
the cognizance of her contractions by discontinuing the analgesia with the 
catheter still in place. 

There were no maternal or fetal deaths in the series. There were no eases 
exhibiting a fall in blood pressure ; toxic reactions of any tjToe either to mother 
or child ; no eases requiring supplemental anesthesia such 'as cyclopropane, 
gas, or ether; no postpartum infections at the site of needle insertion; nor 
were there any postpartum backaches. 

There were no neurological sequelae. Postspinal headaches were not in- 
creased over what one would expect in a similar series on fifty patients imder- 
going general surgery under spinal anesthesia. All patients were maintained 
in a horizontal position for at least twelve hours post partum either on the 
side, back, or abdomen, depending on the patient’s desire. 

There were no failures to enter the subarachnoid space or to insert the 
ureteral catheter, and no instances of needle or catheter breakage. Catheters 
were used only five times and in some cases less before being discarded. 

It was our impression that the first stage of labor was not retarded ; the 
second stage remained normal but was definitely not prolonged. The patient 
could at all times effectively “bear down” if desired, because abdominal mus- 
culature was not paralyzed. There was no delay in the normal progress of 
labor ^yhether the position of the fetus was anterior, transverse, or posterior. 
The third stage was of normal diu-ation with minimal blood loss. Babies did 
not require resuscitation. 

Complications 

There_ were no complications of any kind in this short series. However, 
the possibility of complications such as meningitis, backache, shorn off catheter 
tip, abdueens nerve palsy, persistent cephalalgia, and other neurological 
sequelae must always be considered. 



INDUCTION OF LABOR AT THE CHICAGO LYING-IN HOSPITAL- 

Wm. J. Dieckmann, M.D., and Robert B. McCready, M.D., Chicago, III. 

(From the Department of Ohstcirics and Gynecology, the University of Chicago, and 

The Chicago Lying-in Hospital) 

I P THE termination of pregnancy is indicated after thirty-two weeks, the 
doctor must choose either elective cesarean section or tlie induction of labor. 
The latter would be completed preferably by vaginal delivery and rarely by 
cesarean section. The artificial termination of pregnancy by any method is 
inevitably followed by an increased fetal and maternal morbidity and mor- 
tality. In a long experience of full-time obstetrics, we have seen a number 
of mothers and babies die as the result of induction. The maternal deaths 
were due to infection or to hemorrhage and shock. The babies die from pro- 
longed labor, infection, injuries, or from prolapsed cord. Some of these mothci-s 
and baljies would undoubtedly have died from the condition under treatment 
which was placenta previa, abruptio placenta, or toxemia, but a number were 
preventable deaths. 

"When the Chicago maternal deaths are discussed at the monthly meetings, 
there is usually at least one patient in whom labor was induced for toxemia 
or postmaturity. The death was due to : shock and hemorrhage resulting from 
forcible dilatation of the cervix; infection due to long ruptured membranes; 
or to peritonitis resulting from cesarean section after attempts at induction of 
labor. In most of these cases there was no real indication for the induction, 
and there were at least preventable factors. The outcome could have been no 
worse, and in all probability, Avould have been much better had the induction 
not been carried out. 

The mystery that has always interested us is not why patients go into 
labor after injections of solution of po.sterior pituitary (hereafter abbreviated 
to “S.O.P.P.”) or mechanical induction; but why the baby has remained in 
utero for some forty weeks dcsinte the well-known fact that the uterus always 
expels its contents (blood clots, myomas, packs, and bags). Furthermore, 
those patients who do not go into labor after induction arc an even greater 
my.stery. Hormone changes arc not the only cause. There mu.st be some trig- 
ger mechanism which starts the uterus into normal labor. One of us has been 
constantly' with patients who had strong j)ainful uterine contractions at regu- 
lar intervals for as long as twenty-four lioui-s of either spontaneous onset or 
due to repeated injections of S.O.P.P. However, there was no change in tbe 
amount of dilatation or in the descent of the presenting part. The uterus 
contracted but did not retract, which is e.ssentinl for the expulsion of its con- 
tents. There was a bag of forewaters in .some of these jiatients, but the cervix 
did not dilate because there was no retraction of Die uterine muscle. If the 

*nf>n<l before the Chicsfro Gynecolorrlcal Society, November 1£T, I9m. 
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Summary 

By means of a ureteral catheter an extremely dilute solution of pontoeaine 
in glucose is introduced into the subarachnoid space. It was demonstrated for 
the first time that a dilute solution of pontoeaine which seems to possess no 
affinity for tactile, proprioceptive, thermal, pain, or motor nerves, does exert 
a selectivity for those nerves which convey the' sensation experienced as pain 
from the contracting utei’us without interfering with the intensity, duration, 
or mterval of the contractions. 

Since the patient retains complete shin sensation and motor tone during 
laboi’, it is necessary to substitute a more concentrated anesthetic solution just 
prior to the actual delivery. This is accomplished by an interchange of 
syringes at the distal end of the ureteral catheter, when the patient is on the 
delivery table and fully draped. 

This approach toward the control of pain in childbirth eliminates the 
apprehension associated with the possibility of sudden, massive, high spinal 
anesthesia; hypotension due to loss of muscle tone, eliminates the necessity for 
constant observation of the patient, permits the patient greater freedom of 
movement, and removes the point of catheter insertion from the area of rectal 
contamination. 

We feel that this new approach is a safe, practical procedure possessing 
many advantages over ■continuous caudal analgesia. Its proper niche in the 
field of obstetric pain relief still remains to be evaluated. 
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Table I lists the methods used by us for inducing labor. "We have ar- 
ranged the indications according to our idea of their importance. 


Table I. Indications and Methods for Induction of Labor 


INDICATION 

S.O.P.P. AND 

PITSULFONATE 

RUPTURED 

MEMBRANES 1 

R.Jt. AND 
TRACTIO.y 

OR bag AXD 
S.O.P.P. 

H 

[ 11. 

1 AFTER R.ir. 

m 

M. 

1 S.O.P.P. 

1 P- 1 

M. 

p. 1 

1 -V. 1 

P. 1 >1. 

Placenta previa 

1 

1 

1 

1 

3 

7 


4 

4 

Abruptio placenta 






2 




Eclampsia 





2 

1 


1 

1 

Nonconvulsivc toxemia 

s 

S 

6 

1 

9 


O 

4 

3 1 

Systemic disease 


1 

2 

1 

1 

1 


3 


Postmaturity 

3 

11 



2 

3 

2 

2 


Polyhydramnios 


1 


1 

4 

4 


1 


Miscellaneous (R.M. etc.) 

0 

2G 

43 

61 

3 

8 

4 

1 

0 

Total number 

17 

48 

52 

65 

24 

35 

8 

10 

3 8=27(5 


P = prltnipara; M = multipara; R.M. = ruptured membranes; S.O.P.P. = solution of 
posterior pituitarj'* 


Placenta Previa. — If there is some cervical dilatation and if the previa is 
not a total one, tve rupture the membranes. If the bleeding cannot be con- 
trolled by rupture of the membranes with traction on the head or on the foot, 
we perform a cesarean section. We rarely use the bag or pack. 

Abruptio Placenta.- — We nipture the membranes and usually the.se patients 
deliver very rapidly. During this period the patient is given adequate amounts 
of blood, and parenteral glucose and saline solutions. If the patient sliows 
clinical improvement, nothing else is done. If, at tlie end of four to eight 
hours, there has been no change in the cervix and the patient on admission 
had presented evidence of great blood loss (indicative of complete separation 
and/or a Couvelaire type uterus), the case is again evaluated and a cesarenn 
section may be performed. 

Eclampsia . — ^iVfter the patient has been treated medically. Avhich requires 
four to six hours, a vaginal examination is made and if there is any dilatation, 
the membranes are ruptured. Oeca.sionally, a bag may be introduced to liastcn 
delivery. 

Nonconvulsivc Toxemia. — No one will debate but what the best treatment 
for toxemia is termination of the ])regnancy. However, in many of the pa- 
tients, the toxemia is of such a degree that the pregnancy can be ])ermilte(i 
to continue until the baby is near term or until the cervix is rijie. Certainl.v, 
severe toxemia at any time and e.specially after thirty-two weeks warrants 
termination of the pregnancy. Our practice for many years has been to evalu- 
ate the seriousness of the toxemia and its effects on both maternal and feta! 
life. Wlien the toxemic patient is two to four weeks before delivery it 
amazing how much change can occur in the cervix in .seven to ten days’ time. 

From n93i to 1930. 21 per cent of our^ toxemic patients Avere induced niiu 
21 per cent had an abdominal delivery, a total of 42 per cent. By 1939, ihcHr 
figures were 14 and 9 per cent, re.spcctively. Our fetal and maternal morlahty 
in some 300 toxemic patients per year has been steadily decreasing prh'iurd.' 
because of earlier recognition and treatment of the toxemia while it is still n"''** 

hustcmic Disease. — Certain cardiac patients who have been ho.siiifabzco. 
arc compensated and in whom tlie cervix is ripe, usually have labor indm'cu 
bv rupture of the membranes. These jialients .should not be permitted to carry 
the baby anv longer than is necessary. Furthermore, induction of labor pC ' 
mits the optimum time to be selected. Patients with pulmonary tuberciDusr- 
severe anemia, or diabetes mellitus, should be induced, in general, •vvlien 

cervix is ripe. 
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doctor did not recognize the false labor, he would rupture membranes or insert 
a bag. The usual result was a long labor, a difficult delivery, uterine sepsis, 
and frequently a dead or injured baby. If he sent these patients home, they 
would come back days, or even weeks later and then have a normal labor. 

. Overdistention of the uterus by twins or by polyhydramnios results in 
premature labor, but comparable or even greater distention by a single baby 
whose volume may be more than that of either of the other conditions, does 
not result in premature labor. 

The senior author during the period 1921 to 1927 had an extensive ex- 
perience with induction of labor when it was used in the treatment of espe- 
cially postmaturity and contracted pelves. A high fetal and maternal mor- 
bidity and mortality resulted, and we discontinued treating these conditions 
by induction. The staff at The Chicago Lying-in Hospital also induced labor 
for similar indications, but since 1933 we have been constantly decreasing the 
number of inductions by a better evaluation of the indication and a better 
selection of the optimum time. We are guided by the condition of the cervix. 

During the thirty months ending June 30, 1943, there were 8,503 deliveries 
and 618 attempted inductions of labor, an incidence of 7.3 per cent. There 
were 136 failures with castor oil and quinine which are not included ; 20 with 
S.O.P.P.; four after rupture of membranes; and one after rupture of mem- 
branes, traction on bag and S.O.P.P. One hundred eighty-three histories were 
deleted because although delivery occurred, the latent period after rupture of 
the membranes was less than one hour or longer than 12 hours after injections 
of S.O.P.P. Thus 276 patients, 3.2 per cent, had an induction of labor and 
342 patients, 4 per cent, had a cesarean section ; or a total of 616, 7,3 per cent, 
of our patients had the pregnancy artificially terminated. The incidence of 
failure was 9 per cent. 

The reports^ published since 1930 demonstrate that although there has 
been a decrease in the fetal and maternal mortality due to induction of labor, 
it is still a significant figure. The uncorrected fetal mortality ranges from 0 
to 37 per cent, and the maternal from 0 to 2.8 per cent. The corrected mor- 
tality figures are much less, but still as a rule higher than the normal per- 
centages. Browne® reported that 5 per cent of 173 maternal deaths in nine 
British maternity hospitals staffed by experts, followed directly on induction. 
The figures for maternal morbidity are 3 to 25 per cent. Since the average 
morbidity in most maternity hospitals is 7 to 10 per cent, it is obvious that 
the morbidity is increased with its inevitable residual damage from puerperal 
infection. The nxunber of failures to initiate labor ranged from 0 to 30 per cent. 

Gillett,® in 1944, reported a thousand consecutive inductions of labor with- 
out any failures. Labor began in all cases within twelve hours. There were 
no maternal deaths and no stillbirths. There were eight neonatal deaths none 
of which were attributable to the induction. Even though all the cases were 
very carefully selected, this is an unusual record. 

Induction of labor is indicated in comparatively few cases as compared 
to twenty-five or more years ago when the cesarean section mortality was 10 
per cent or more. The primary indication must ahvays he, is the patient better 
off with the uterus empty; or if the infant is alive and in good condition, is its 
chances of survival increased hy early delivery. 
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Cesarean section was performed in five patients who did not go into labor 
as a result of either S.O.P.P. and rupture of the membrane or the additional 
use of Yolsellum in two cases (cesarean-hysterectomy). There were definite 
indications for the operations in all cases; placenta previa in two cases and 
disproportion in three cases. 

There were two maternal deaths, one patient had an abruptio placenta 
and at autopsy also had a cortical necrosis of the kidney, necrosis of the an- 
tei'ior lobe of the pituitary, and an eclamptic liver. Obviously the rupture of 
the membranes was not a factor. The other patient had been observed for 
some weeks and in view of the increasing severity of the toxemia it was 
deemed advisable to induce labor. The baby died in utero, the bag was ex- 
pelled, and the uterus Avas ruptured by an inexperienced resident attempting 
to deliver an impacted shoulder in a babj- Aveighing 1,600 grams. The deatli 
in this case Avas related iii part to the induction. 

There Avere 17 fetal deaths, but 4 of these Aveighed less than 1,500 grains. 
Three of the deaths Avere ante partum, tAvo intra partum (one from jirolapse 
of the cord), tA\m‘from major anomalies, one from toxemia, three from prcAi’a. 
and tAvo from abruptio. A corrected fetal mortality is 0.7 per cent. 

Our average hospital morbidity is 9 per cent. The moi’bidity in patienf.s 
Avho Avcre induced Avas 14.7 per cent (38 to 38.9° C.) ; 4.7 per cent (39° C.-i) 
a total of 19.4 per cent. There Avas onl.y one serious case of peh'ic thrombo- 
phlebitis (placenta preAua). Eight patients had pyelitis, three mastitis, three 
respiratory infections, and one an infected episiotomy. 

Table TI lists the duration of the latent period and of labor for the various 
methods of induction. We haA^e mentioned that many of these cases have 
already been deleted because the latent period Avas less than one hour. Since 
labor began Avithin less than six hours in 65 to 91 per cent of the case.s, it k 
obA’ious that the patients had been carefully selected for induction. 


TAm.E II. Dun.vTioN or Latest Peiood an'd of LAHOit 


AlETHOll OK l.N'DtJCTlO.V 

S.O.P.P. or Pit«ulfonute 

Prirnipiini — Lalcnl pcriofl 
■ — ^Labor 

itultipara — Latent period 
— ^Liibor 

S.O.P.P. or Pitsulfonatc 

after Spontaneous H, M. 

Primipara — ^I.«atcnt period 
— Labor 

Mnitipara— Latent period 
— I>abor 

Pupture Mcrnlirancs 

Primipara — T..:itont jteriod 
— Lat)Or 

MuUipara — Latent period 
— ^T.abor 

K.^r. and S.O.P.P. 

Primipara — Latent period 
— ^T^abor 

:^rultipara— Latent period 
— Labor 


nouns 

1 TO 2 

2 TO 0 

Oto 12 

12 TO 24 


0>ia: 

( I'EIl 

( FEIl 

(FEU 


CENT) 

(;e.nt ) 

cent) 

CE.NT) 

07 



12 

17 

.3 

28 

25 

25 

ir» 

75 

t) 

n 

5 


20 

.31 

15 

8 


7S 

0 

0 

O 

s 

.'! 

20 

•1.'; 

20 

4 

1 

.SI 

10 

3 


It 

51 

nf> 

12 

21 

54 

! 

17 

M 


35 

30 

O*) 

13 

52 

31 

20 

12 


•t 

05 

24 

8 


(m) 


.33 

17 


n7) 

50 

33 

10 

20 

10 

42 


57 

42 

21 

— — 


( ) = less man 10 patients. 
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. Habitual Intrauterine Fetal Death . — The pregnancj' is terminated at thirty- 
five- to thirty-seven weeks by cesarean section or by induction if the cervix is ripe. 

Polyhydramnios . — When tlie distention of the uterus causes cardiac and/ 
or respiratory embarrassment, the membranes are ruptured. We have aspirated 
araniotie fluid through the abdominal wall but many of tliese babies are abnor- 
mal and nothing is gained by continuing the pregnancy. An x-ray should be 
obtained as soon as the fluid has been drained off and frequently an abnormal 
fetus can be detected. 

Ttvin Pregnancy . — Because of the overdisteiition even though there may ]3e 
3 or more centimeters of cervical dilatation, the uterus may not contract. Rup- 
ture of the juembranes, permitting as much fluid as possible to escape, will 
usually precipitate labor. 

Oonvcnience . — In general, induction of labor should not be carried out for 
the convenience of either doctor or patient. Three patients were induced for 
the doctors’ convenience. Twelve multiparous patients who lived a considerable 
distance from the hospital were sent in foi* lupture of the membranes when the 
cenux was ripe. This is pi’OjDcr obstetrics. 

Ruptured Memhranes . — Patients with ruptured membranes are examined 
vaginally. If the cervix is ripe, the.y are given fractional doses of S.O.P.P., ac- 
cording to our routine. S.O.P.P. is not given after the membranes have been 
ruptured for twenty-four or more hours because of the increased likelihood of 
uterine nipture. If the eermx is closed, or if there is a long canal, no further 
measures are carried out. The patient is sent to her room, permitted to be up 
and about, vaginal instillations of 1 per cent merthiolate in glycerin are made 
every twelve hours and in from one to fourteen days most of these patients 
udll go into labor and usually have an uneventful delivery. There is some 
increased risk of infection for both fetus and mother but our results for both 
are immeasurably better since we have discontinued the routine induction on 
all patients who had a spontaneous rupture of the membranes. We do not give 
sulfonamides and/or penicillin to these patients as a prophylaxis. 

Cephalopelvic Disproportion . — We liave not induced labor for many years 
where there Avas any eAudence of disproportion cither from a contracted pelvis 
or from an abnormally large baby. With cesarean section as safe as it is today 
the fetus should not have its life jeopardized or suffer permanent injury by 
induction of labor. We prefer that these patients go into labor and, if at the 
onset of labor there is marked disimoportion, the patient must haAm a cesarean 
seetioiA. If, after a careful test of labor according to our criteria, there has 
been no increase in dilatation or descent of the presenting part, Ave perfoi'm 
a laparo trachelotomy. 

Induction of labor for the treatment of borderline pelAUC contraction has 
been alinost giAmn up in this counti’y. HoweAmr, a second s.Annposium'^ on this 
subject in England in 1936 reAmaled that 40 British obstetricians Avere noAv 
against induction and 18 Avere in faAmi’. The adAmcates of induction conceded 
a fetal moi'tality of 12 i^er cent or more althoiAgh all reports stated the fetal 
mortality following induction for disproportion ranged from 17 to 23 per cent. 

Posimaturity . — There are no critei'ia by AAhich postmaturity can bo deter- 
niined either befoi-e oi’ after delivery. We believe that the cerAUX is the best 
index. We do not induce labor because patients are at term or because thej^ 
are OAmrdue. Those patients in Aidiom there is eAddenee of disproportion 
because of the size of the baby ai’e permitted to go into labor, kept “clean” 
and, if necessary, a cesarean section is pei’formed after our test of labor. 

We belieAm it to be meddlesome obsteti-ics to bring patients into the hos- 
pital, attempt medical induction, and if unsuccessful, permit the patient to 
go home. If this can be carried out then obviously there was no need for the 
induction in the first place, 
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not ripe and dilated 1 or more cm. As a rule, S.O.P.P. wdl not produce uterine 
contractions at any period of pregnancy unless there is some dilatation of tlic 
cervix. 

In those cases where a bag is indicated, it is used. It may be a rectal, 
vaginal, extra or intraovular bag. In general, we prefer to insert a bag large 
enough so that when it is ex])elled, the baby’s hgad can follow. We attach 
no traction to the bag until eight to twelve hours after its insertion. We 
also do not use S.O.P.P. until the bag has been in place for eight to twelve 
hours. 

Eastman" stated that in 85 per cent of their primii)aras the head was 
engaged at term. This has not been our ex])erienee for many year's. In about 
half of the primiparas, a segment of the head is thi'ough the inlet but we 
i-arely find the head engaged even at the onset of labor. In the multipara, the 
head, as a rule, does not engage until the patient is well along in labor or 
even until after the membranes are ruptured. If the doctor is experienced, the 
floating head is no contraindication to fupture of the membi'anes providing it 
is done as outlined. The inexperienced doctor should not induce labor under 
any conditions. If uterine contractions, which need not be painful, do not 
begin witlrin eight to twelve hours after rupture of the membranes, fractional 
doses of S.O.P.P. arc given subcutaneously at 20-minule intervals. 

The Drew Smythe® catheter which is used to rupture the membrane at the 
level of the babj’-’s neck, draining off as much fluid as po.ssible but still leaving 
a possible bag of forewaters, has been used extensively in various British ho.s- 
I)itals. Labor usually begins in twenty-four hours; it may be delayed as long 
as three days and occasionally, as long as seven days. Some cases have re- 
quired a second puncture of the membrane. There have also been deaths from 
sepsis after this method. AVe have aspirated amniotic fluid and in.iected solu- 
tions into the amniotic cavity through the abdominal wall to alter intrauterine 
pressures without being able to start labor. 

Rupture of the membranes is the simplest and most effective method of 
.starting labor. If the cervix is ripe, the duration of labor is .shoi'ler than uor- 
mal. If the patients are unseleeted, KeetteP and coworkers report no inerea.se 
in the average duration of labor although there is an increase in the number 
of prolonged parturitions. 


Technique for Induction 

Proper rndicalions and Manapcmcni.—Ji' labor is induced, there must be no 
sedation except nitrous oxide or ethylene until the uterine conti'aetions are 
occuri-ing every two to four minutes, lasting forty or more seconds, and ecrvieai 
dilatation (vaginal e.xaminiilion) is increasing; when moiphinc and byo.scineor 
other sedation may be staifed. 

Condition .’;. — A vaginal examination to make certain that, the cervix is 
“ripe.’* that the presenting part is normal, and that there is no occult prolajisc 
of the cord. Strip the mcmbi-anes. 

T. yreilic.'il: Siibcutiineoiii! injection of S.O.P.P. fol^stctric; or j/itociii (fer Ioxccih 
piitiontf-, if avaiPilde). 


D _ O.Oa ml, (in S5). 

20 min. - 0,00 ml. (in I; (1 intfriml ionnl uniti if no or enn 

tnictiori?. 

-10 inin. - O.l.", ml. if no or wml: contmetimm. ^ ^ 

00 inin. - 0.'20 ml. (in iit) if no or wal; contract ion*; am) 'f ic'’'*'-' ‘ 

until touil of 1 ml. lias li'a'ii injoctf-l. 
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The senior obstetrician during his training had the opportunity of making 
frequent vaginal examinations and urges that this method of teaching be used 
more extensively. Certainly it is the only method which enables one to ap- 
preciate the importance of a “ripe” cervix for the successful induction of labor. 

The “ripe” cervix in the primipara is one in which there is complete 
effacement and the cervical margins are 0.5 to 1.0 cm. thick and soft. The 
dilatation varies from none’ to 3 cm. In the multipara the canal may or may 
not be effaced but in either ease there are 2 or more cm. dilatation and the 
cervix is soft. Obviously, we disagree with the authors of the various text- 
books who have accepted Stieve’s report. The latter stated that at term the 
primiparous cervical canal is 3 cm. long and that there is no dilatation. 
Stieve’s studies are based on sections obtained at autopsy and we believe his 
subjects were three or more weeks from deliveiy altliough they may have 
been at term by menstrual date. The senior author has been periodically 
measuring the vaginal portion of the cervix or of j;he canal, if there was suffi- 
cient dilatation, for over twentj^ years. Studies using x-ray technique for 
demonstrating the length of the cervix are in progress. 

Table HI lists the average duration of latent period and of labor for the 
various methods. No conclusions are permissible because several of the groups 
are too small but there seems to be some indication that labor after spon- 
taneous rupture of the membranes is longer than after artificial rupture. This 
is what one would expect at least in our hands because we do not rupture 
membranes unless tlie cervix is ripe. As most recent statistics indicate, the 
average duration of labor in both primipara and multipara is definitely less 
than the usual figures given in textbooks, namely eighteen and twelve hours, 
respectively. 


TABiiE HI. Average Duration of Latent Period and of Labor: Hours 



1 primiparas i 

1 MULTIPARAS 

INDUCTION METHOD 

latent 

PERIOD 

LABOR 

IiATENT 

PERIOD 

LABOR 

S.O.P.P. and 

Pitsulfonate 

1.8 

13.3 

1.6 

7.1 

S.O.P.P, and 

Pitsulfonate after E.M. 

1.7 

11.7 

1.5 

9.0 

Eupture Membranes 

4.0 

8.6 

4.7 

6.0 

B.M. and S.O.P.P. 

(3.4) 

(9.2) 

7.7 

7.7 


( ) = less than 10 cases. 
R.M. = ruptured membranes. 


Methods 

_We do not use bougie, bougie and pack, pack, stomach, or rectal tube or 
the intra- or extraovular injection of ether, uroselecton, h 5 ^pertonic glucose or 
saline solution, etc. Castor oil or castor oil and quinine have also been dis- 
carded because they are of no value. If labor is to be induced with the most 
favorable outcome, a sterile vaginal examination must be made and the con- 
dition of the cervix determined. If it is ripe, one can be almost positive that 
the induction will be successful. At the time of the initial vaginal examina- 
tion one must determine that there is not a forelying loop of cord or abnormal 
presenting part. If one contemplates a medical induction, the membranes 
should be stripped as high in the uterus as possible. The next morning the 
lower bowel is emptied by either a suppository or an enema and then either a 
medical induction with S.O.P.P. or rupture of the membranes is carried out. 
Our experience has been that induction with S.O.P.P. will fail if the cervix is 
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In the lieinoiTliagic groups the patients should be delivered vaginally if tliey 
possibly can be udthout undue hemorrhage. 

In the toxemic patients one must evaluate the condition of the cervix and 
the severity of the toxemia. If the latter pemiits delay, tlje cervix will change 
and permit relatively safe induction of labor. 

Induction of labor for postmaturity, contracted pelvis, convenience of ])a- 
tient or doctor is contraindicated. 

Eupture of the membrane is the simplest and safest means of inducing 
labor. 

Spontaneous rupture of the membranes does not necessarily imply that in- 
duction by some other means must follow. 

The incidence of attempted induction of lal)or on our service is 3.2 per cent, 
and of failure is 9 per cent. 

Castor oil or castor oil and quinine have no place in the induction of 
labor. 

A vaginal examination using sterile technique .should proceed all atiemjds 
at inducing labor. A careful evaluation of the pelvis, tlie determination of 
the presenting part and the exclusion of a c'oncealed prolapse of tlie cord a.s 
well as the condition of the cervix must be determined. If tlie cervix h 
“ripe,” labor can be successfully induced and delivery completed within 
twenty-four hours in over 80 per cent of the patients. 
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Discussion 


DE. lEA’ING ]•', STEIN. — In cnu.«idering Dr. Grier's cent ribiil ion, the (jue«li<oi 
whether it is justifiable to y*erforni induction of labor for convenience and exp' 
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II. Mechanical: 

a. If there is no palpable cord, .'^frip tlie nicnibranes and then rupture them, per- 
mitting as much fluid as possible to escape. 

If no contractions develop within eight to twelve hours, proceed as in I or 
attach 200 to .^00 Gm. weight to bag or forceps. 

b. Bag: Vaginal, intra- or cxtraovular. 

c. Fetal Traction: 

Head — ^^mlsclllnu or Willcts forceps with weight. 

Leg — ^Fillet and weight if fetus is dead. If fetus is alive, use an adhesive 
skin traction. 

Tlie use of estrogen or slillteslrol for tliree or more days prior lo tiie in- 
duction has been useless in a small series. If tlie drug or procedure used is to 
be given therapeutic credit, tlie latent period cannot be too long because 
eventually labor will begin in all pregnant patient s. 

The minute and repeated injections of S.O.P.P. used for safety are un- 
necessary if pitsulfonate'® is available. The latter is a suspension of S.O.P.P. 
from which the active hormone is slowly liberated. The induction requires 
less time and there are fewer failures. 

. Rupture of the uterus, shock, anuria and death have been attributed to 
injections of S.O.P.P. One of us has seen rupture of the uterus in five patients 
(two died) Avith amounts of S.O.P.P. ranging from 0.2 to 0.3 ml. 

Fatal anuria has been reported but reports by iMcQuarrie and co-workers” 
and our OAvn studies indicate that even though repealed injections of S.O.P.P. 
are given, eventually a diui-esis occurs. 

S.O.P.P. produced a tetanic contraction of the uterus in five patients, 2.3 
per cent. There were no uterine ruptures or fetal deaths or injuries. The 
uterine spasm begins to i-elax in five to ten minutes because of the stagnant 
anoxia and since it requires this long to anesthetize ivith chloroform and much 
longer with ether, it is obvious that the latter drug and probably the former 
also are useless for the treatment of this condition. 

Pituitihn shock and/or sensithdty to pituitrin Avith. death have been de- 
scribed in several reports.^^ Adelman and LennoiP® Awarn against its use but 
in their discussion speak of “avIicu repeated injections of pituitrin are eon- 
teruplated, conservatiAm doses should be the rule, averaging 10 to 20 pressor 
units for the individual dose,” These are tremendous doses to use at one 
injection in any patients and especially in obstetric. 

One of us has had a long experience at tAAu hospitals Avhere S.O.P.P. Avas 
used in tens of thousands of patients in judicious doses and excluding the cases 
of rupture of the uterus, Iavo of Avhich certainly could haA^e been pi-evented, he 
has seen no patient A\hose life Avas in jeopardy from the use of S.O.P.P. There 
is no drug or substance that is not toxic if giAmn in abnormally large amounts 
— even Avater is toxic under cei-tain conditions. There is no reason Avhy 
S.O.P.P. should not be used by the experienced physician. During the past 
year, ovp 1,000 patients haA’-e had 1 or 2 units of S.O.P.P. injected intra- 
venouslji during the end of the second stage with no reactions. 

Summary 

Termination of pregnancy by induction of labor after tliirty-tAvo Aveeks 
has less indication today than it had tAventy years ago. It is inevitably fol- 
loAved by an increased maternal and fetal morbidity and mortality irrespective 
of liOAv carefully the eases are selected. 

The indications for induction of labor are selected eases of placenta prcAda, 
abiniptio placenta, eclampsia and nonconvulsive toxemia of pregnancy. 



506 


DIECKMANN AND ]S[C CEEADY 


Am. J. Obit, ti Gyncc. 
September, 1947 


Grier, the use of morphine in the fir.st stage, the use of caudal auesthesia and other 
analgesics. I am sure that if you add them all up nothing much has happened over a 
period of years. 

As near as I can tell in properly selected cases, there is no need to induce labor 
except for the convenience of the patient and the convenience of the physicians. I call 
your attention further to the fact that Dr. Grier quotes statistics on induction of labor. 
I am assuming that these inductions -iverc done only in perfectly normal patients at or 
near term, not including the case of the infant that veighed live and three-fourths pounds. In 
these jratients he has a much smaller morbidity than in the patient in vliom labor is not in- 
duced; in fact, the gross fetal mortality was less than in patients who go into labor spontane- 
ously. I am at a loss to know Avhy stupid Nature over a period of a million j’cars has not 
found that the mortality and morbiditj- of these iJalicnts will be decreased if .she would have 
S'cnso enough to rupture the membranes before the patient goes into labor. 


Dli. W. C. DANEORTH. — He who terminates a pregnancy before the normal onscl 
of labor or who interferes operatively Avith the course of labor must be sure that he does 
not expose the patient to danger from which she Avould otherAvisc have been safe, and lie 
must be cerfain that the procedure AA'hich he contemplates is indicated. Only in a minority 
of all cases of pregnancy Avill the initiation of labor artificially be necessary, 

I agree that induction, because of ccphalopclA'ic disproportion, should not be done, 
and that postmaturity alone does not AA-arrant interference. I liaA'c on tAA'o occasions 
hoard internists suggests that termination of labor should be done before term in cnsc.s of 
heart disease on the supposition that, as the baby is smaller, the labor Avill be easier. Any 
one with any real e.xperience in obstetrics knoAA’s tluit this is a false hope and that indue.' 
tion done 'under such circumstances is likely to result in an uni>rodHctiA'c labor, the AA’oinnn 
experiencing pains perhaps for hours AA-ith no progress. An unnecessary burden is added 
to the already embarrassed circulation. 

Dr. Diockmann stated an important fact AA-hen he said that the cerA’ix is the bc.^t 
guide. Induction, AA’hen the cervix is closed and uneffaced, is likely to require too nmcli 
interference and the labor, in many cases, aa-iII be long and perhaps difilculf. 

I bclicA'c that packs, bougies, and the inlraulerine use of chemical stimulants have 
no place in the obstetrics of today. Bags should be used only seldom. They may be useful 
in some cases of placenta ])rovia in Avhicli deliA'ery through the natural passage is elected 
and in an occasional case of toxemia in AA-hich haste is needed. 

Kxcejit Avhen termination of pregnancy i.s Airgcntly indicalc'd, induction should not 
be attempted Avlicn the ccrvi.x is tinelTaccd and closed. In cases in Avliich such a cervix is 
found, and termination of [iregnancy is urgently indicated, as, for example, in severe 
foxomia, especially in a primijiara, the relative advantages of induction as compared Avilh 
abdominal delivery should be carefully evaluated. 

In all other cases iiiduclion should not )m; considered unless the conditions for cns.' 
starting of labor are present. By this is nieaiil u eerA'ix in Avhich efi'acenient is Avell ad- 
A-anced and in Avhich some dilatation is found. The dilatation should be from one to three 
centiinetor.“, and the nearer it is to the latter figure the better. In cases such a.s thi.", if 
the [laticnt lives at a considerable distuiu-e from the hospital, the great haste needed t" 
get the expectant mother to the hos])ilal in time, ami ilie einbarras.«ni(;iil foIloAving a 1"'^ 
sible failure, niny be avoided. Indiietioii Avitli the.'-e <’f<mlit ions jire.'-’ent rerjiiires a iniai- 
murn of trauma and morbidity is influenced but little. I agree Avifli tlw stalenients of Br- 
Dicckinnnn coneeniiiig the inductions formerly done Avhich were followed by an i!K'ren'-''i 
feta! mortality and by maternal morbidity. I abo 'vent thrmi'^h a period during wlmdi 
Ave u.sed bags' in p-articiilar far more often than avc do today and Avhen Ave were not o'* 


selective ns we arc hoav coiiccrnin'g the .state of the cervix. 


The change in our attitude 


tow.ard induction has been a fortunate one. ^ -i . f 

I believe, al.“ 0 , that castor oil and quinine, have had their day and arc hnppdy 
their Avnv ’to oblivion. We have found that the use of calcium, usually in the form^ 
calcium gluconate, intravenously, folloAvcd by very small do-es of pituitrin, is an etTect.. 


of 
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rather than for obstetric reasons. One must first bo reconciled to accept' as proper the 
termination of pregnancy for the reasons slated, and then consider the method employed 
and the results. 

There is no doubt that it has advantages for both patient and doctor to plan labor 
bj’ appointment, but the criteria of maturitr* and means of accomplishment must insure 
the safety of both mother and her newborn babe. Dr. Grier's analysis discloses that no 
harm resulted from induction of labor insofar as the mothers were concerned, but the 
neonatal death of a baby delivered two days past the estimated due date tends to question 
the criteria of maturitj-. This child weighed five and three-fourths pounds, atelectasis 
being found at autopsy, suggesting prematurity. It is well known that no method of 
estimating full maturity of the child is entirely dependable. 

A poll taken of the members of the obstetric stall at IMichael Reese Hospital re- 
vealed that, although we do not routine inductions, the one method most commonlj^ used 
for induction of labor is the administration of castor oil, a method abandoned b}’' the 
essayist. I feel that castor oil, though objectionable to some women, is readily accepted 
by most obstetric patients and is a highly effective drug if given at the proper time. 
Wlien given after the patient shows signs of imminent labor, after a mucous discharge or 
spotting, and when the cervix is completely effaced, castor oil (two ounces) u.sually 
initiates labor, no other procedure being necessary. The term "partial effacement” as 
employed by Dr. Grier is indefinite and is capable of a wide variance in interpretation. 
It is my opinion that the initiation of labor by the use of castor oil is accompli.shed by 
the removal, via the intestinal tract, of some substance which has prevented the physio- 
logic action of the posterior pituitary gland secretion. Following the removal of this 
inhibitory substance, the uterus responds to the normal (posterior) pituitary stimulation, 
labor usuall}' following with strong contractions and of .short duration. 

Success of any method of induction is as.sured if the cervix is fully effaced and 
dilated two or more centimeters. If Dr. Grier had limited himself to these criteria, his 
latent period would bo shorter ns well as the duration of labor. In estimating the latent 
period, had Dr. Grier figured from the time of the enema, or from the administration of 
calcium gluconate, instead of time of rupture of membranes, his figures would have been 
increased by two or more hours. They are part of his routine induction procedure. 

As to the method of puncturing the membranes, I cannot subscribe to puncture with 
a dressing forceps guided by rectal touch alone. This I believe to be a crude and wholly 
unwarranted method. A comparison made some years ago at jMichael Reese Hospital 
revealed that a single vaginal examination early in labor or before the onset of labor 
carried no more danger of increased morbidily than did a rectal examination. Repeated 
vaginal examinations definitely do increase the risk of infection. By carrying a per 
forator, such as our "midwife’s fingernail,” in the examining finger, and using it only 
when conditions are favorable, one need not use blunt instruments or other devices re- 
quiring a second vaginal insertion. One group at Michael Reese Hospital who induce 
labor electivcly insists that it is requisite to drain off all or most of the liquor, taking ton 
to twenty minutes to do so, to insure prompt uterine response to rupture of the membranes. 
Dr. Grier apparently obtained a satisfactory result "without so doing. I would like to 
have him discuss this point. Docs Dr. Grier claim to be able to detect forelying cord by 
rectal examination? How accurate is the routine diagnosis of elTacement and dilatation 
by rectal examination alone? One is often mistaken in the rectal diagnosis. 

I believe there is some justification for elective induction in selected, cases, and Dr. 
Grier has specified conditions under which it may be carried out. Whether his method 
of induction is superior to others commonly employed can be best evaluated by comparison 
of data and results. 

DR. JAMES E. Fitzgerald. — T hose of you who have sat on the Maternal Wel- 
fare Committee quite well know that many patients come to the hospital with rupture of 
the membranes but not in labor. I also call your attention to the fact that many methods 
have been devised in which labor has been shortened, which includes the method of Dr, 
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An analysis was made of neonatal deaths occurring in Chicago during the year 1944, 
Those included the cases where there was medical or mechanical induction of labor, and 
termination by cesarean section, where there was no labor. The general figures showing 
the number of births and deaths for the year 1944 are shown in Table I. 


Table I 



Live births in Chicago 
Infant deaths (under 1 year) 
Stillbirths 
Neonatal deaths 
Under 30 days 
Under 14 daj's 
Maternal deaths 


NUMBER 1 

RATE 

59,430 

20.1 

1,789 

30.1 

1,397 

23.5 

1,250 

21.0 

1,173 

19.7 

93 

l.G 


There were reviewed 1,145 case reports of neonatal deaths. The majoritj' of these 
deaths occurring in the first few days of life; in only one case included hero was the 
period over fourteen days. This was a tentorial hemorrhage, and the patient lived twenty- 
nine days. 

T.vble II 



Volume 54 
Number 3 


INDUCTION OP LABOK 


507 


method and one wliich avoids the frequent soiling of tlio sterile field ivhich occurs with 
castor oil and also injury to the infant which possibly may follow the use of quinine. 

I do not like the striiiping of the incmbranes. Wo had a considerable experience 
with this before the relative harmlessness of rupture of the bag, under proper conditions, 
became apparent. High stripping in particular requires far more invasion of the cervix 
and lower segment than does simple rupture, with a consequent greater likelihood of sub- 
sequent infection. 

Dr. Dicckmann states that rupture of the membranes is the most effective method for 
the starting of labor. Eupturc of the membranes may bo done with any convenient instru- 
ment. We have found, especially in cases in which dilatation is two to three centimeters, 
and in cases in which rupture may be indicated later in labor, that the long rod-shaped 
perforator 6f Ilillis, which has a sharp point at the end, may be guided by the rectal finger 
and the membranes ruptured. A modified dressing forceps for the same purpose has been 
devised by Dr. De Costa of Michael Reese. This requires a minimum of vaginal manipu- 
lation and it is recommended to those who have not used it. The low morbidity following 
a considerable scries of inductions in our service, which has been reported this evening by 
Dr. Grier, I am sure, is due to the reduction of manipulation to the absolute minimum. 

Induction should not be done without accurate knowledge of the pelvis and the cer- 
tainty that disproportion is not present. An occult fore-lying cord should be carefully 
excluded. I agree fully with the statement of Dr. Dicckmann that when the cervix is 
"ripe” induction is nearly always successful. Induction through an undilated and un- 
effaced cervix may be a formidable procedure. 

DE. HERBERT E. SCHMITZ. — On our service at Ifferey Hospital-Loj'ola University 
Clinics wo are using induction of labor whore there is definite indication for the termina- 
tion of pregnancy. Wo have considered for some lime that induction for convenience is 
meddlesome obstetrics, although it is being carried on by one or two members of the staff 
but no longer with the sanction of the Department. Our opinion was based on a study 
carried on in 1933 to 1935 in which 200 cases were induced clectivcly so we might evaluate 
the procedure. Our procedure is to send the patient to the hospital in the late afternoon, 
give castor oil in the morning followed by a high cleansing enema. The patient is then 
draped and a sterile vaginal examination is performed. We are of the opinion that only 
by means of a vaginal examination can we determine whether or not you have a so-called 
ripe cervix. No matter how much experience you have had and no matter how efficient you 
are in rectal examination, there is always a difference in the findings on the vaginal ex- 
amination. If it is found that the cervix is ripe and there is complete effacement and at 
least a degree of dilatation, the membranes are then stripped as high as ive can reach and 
then perforation of the amniotic sac is carried out. The fluid is drained as completely as 
possible by ballotting the head with the finger. The patient is returned to bed and if 
labor does not start in two hours, pituitrin is used intramuscularly in one minim doses. 
In this group of patients we had the .same experience as to the rapidity of labor in rela- 
tionship to the latent period. This I believe demonstrates conclusively our inability to 
recognize which cervix is ripe. The more rapid labor must mean that this procedure in- 
duces stronger contractions of the uterus, otherwise how could we account for the more 
rapid labor? 

Feeling that this was true, I made a careful study of the postpartum period of these 
patients and I was surprised at the increased damage to the soft parts. 

As far as commenting on Dr. Dicckmann ’s observation regarding priming of the 
cervix with estrogens before induction of labor, we have had considerable experience with 
this method and feel it is of no value'. 

DR, LUELLA E. NADELH OFFER. — ^Dr. Dieckmunn thought it would be interesting to 
approach this subject from another direction, that is, from the standpoint of neonatal 
deaths. 
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In closing, there is a great deal of material for study of obstetrical practice in a 
review of neonatal deaths. It would also be worth while to review the case .9 of stillbirth 
occurring during labor and doliver 3 r and obstetric procedures where the mother and baby 
"got by.” 

DR. J. P. GEEENHILL. — ^If Dr, Diechmann is correct, tliat in the De Lee-Grcenhill 
book I left in Stieve’s illustration of the long cervix at term, I want to apologize. How- 
ever, I am certain I did not leave it in because I do not agree with Stievc. In at lea,«t 
tw’o places in the book is an entire paragraph emphasizing that regardless of a woman’s 
calculation of the date of the last menses, if the cervix is not partlj' effaced and dilated 
the patient is not at term. 

Tonight we dealt with two entirely different problems. (1) Elective induction, and 
(2) induction for medical and obstetric indications. Dr. Nadelholfer’s figures are not per- 
tinent because they represent what Dr. De Lee used to call "rotten obstetrics.” The two 
papers we heard, cminated from excellent obstetric institutions. The subject under dis- 
cussion is for specialists onlj' and not for general practitioners. I do believe that at time.x 
elective induction of labor is advisable. Every one emploj’s a different procedure for this 
purpose. I strip the membranes, rupture the membranes and order an enema one hour 
afterwards. I rarely use pituitarj' extract. I never employ .a bag, bougie or gauze pad;. 
In experienced hands there are practically' no dangers. The conditions which miisl be 
fulfilled are, no disproportion, a partly' effaced and dilated cervix, a head presentation 
(although Grier reported several eases of breech presentations), and engagement of the head. 

"We must differentiate between elective induction in normal women and induction of 
labor in sick women. A certain proportion of the latter will have trouble after induc- 
tion of labor. 

DR. DIECIOIANN (Closing). — Dr. Schmitz may be right about increased damage to 
the soft parts by' inducing labor before the parts have been fully' prepared. We have 
studies in progress now to determine that, but it is extremely' difficult to determine the 
re.sults of labor in some quantitative manner. 

I disagree with Dr. Grcenhill. I believe Dr. NadelliolTcr’s figures arc pertinent. The.^c 
maternal and fetal deaths occurred during the past two years in the city' of Chicago.- 
long as specialists try these various methods for terminating iircgnancy', le.ss experienced 
doctors are also going to try them with inevitable damage if not fatality'. Many of the 
fetal and maternal deaths which occur are preventable. 

I have seen quite a few expert obstetricians carry out routine induction of labor. 
Almost without exception each specialist has sooner or later a fetal or maternal fatality 
due to the induction; Having learned tliis during my' residency, I liavc been cxtrenH*!y 
cautious in inducing labor in a normal p.atient for either the patient’s convenience or mim-. 
To dale T have had no fetal or maternal mortality' but I believe that there is an inevitable 
mortality' associated with such procedures, I linvc had labor induced in toxemic pafientt 
and have had both fetal and maternal mortality. It hn.s always been due to the fact that 
there were too many' "cooks,” 
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The numher of cases induced by medical or mechanical induction and the number 
terminated by cesarean section^ and the tj^ms of each procedure, are shown in Table II. 

In seven cases of medical or mechanical induction, a combination of two or more 
methods was used. In one of, these, in a patient with vaginal bleeding, 1 c.c. of pituitrin 
was given, the bag of waters was ruptured, vaginal packing and manual dilatation were 
all tried. 

In eight of the 12 cases of medical induction, pituitrin was used; in three cases, 
intranasally. One case was self-induced. 

The indications for medical or mechanical induction are shown in Table III. 

The indications for termination by cesarean section are shoum in Table IV. 


The cause of death most frequently given in the ill cases was: 


Prematurity and/or atelectasis 

67 

Congenital malformations 

14 

Intracranial hemorrhage 

8 

Bronchopueumonia 

7 

Erythroblastosis 

5 

Cause unknown 

33 

of the babies was: 

Under 2,500 Gm. 

83 

Over 2,500 Gm. 

24 

UnknoTO 

7 


Loss of fetal life is to bo expected in a high percentage of cases where the indication 
for interference is hemorrhage or toxemia. One would expect where the indication for 
cesarean section is disproportion or repeat section, to have a living baby. 

Disproportion, 3 cases: 

1. 2,200 Gm. — umbilical hernia. 

2. 3,034 Gm. — ancncephalus and spina bifida diagnosed before operation. 

3. 4,325 Gra. — hydrocephalus and spina bifida, diagnosed by x-ray before 
operation. 

Repeat cesarean section: 

3 had congenital malformations. 

1 an associated placenta previa. 

1 an associated toxemia. 

10 weight of babies 1,360 to 2,900 Gm., atelectasis. 

There were two maternal deaths: 

1. A 30-year-old gravida iii, 34 weeks gestation. Toxemia, blood pressure 
205/130. Classical cesarean section. Died of vaginal hemorrhage ten 
hours postoperativciy, 

2, A 37-year-old, gravida i, 28 weeks gestation. Toxemia with three con- 
vulsions. Classical cesarean section. Died from shock two hours post- 
operative. 

The 93 cases of maternal death occurring in 1944 were also reviewed. In five cases 
labor was induced by mechanical means. 

1. Convulsions in a 15-year-old gravida i ; ruptured bag of waters. 

2. Toxemia in a 275 pound patient with hj-pertension and 4+ albumin; 35 
weeks gestation. Bag reinserted once. Died undelivered. 

3. Toxemia with convulsions, 33 weeks gestation. Died undelivered. 

4. Toxemia, 32 weeks gestation. Manual dilatation. Sepsis. 

5. Bleeding, 33 weeks gestation. Manual dilatation. Hemorrhage. 

It may be commented that, while in the majority of these cases, neonatal death wms 
to be expected, contraindicated procedures wore used in some cases and poor judgment was 
shown in choosing cesarean section in some cases (monstrosity) and in the time repeat 
section was performed in others. 
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4. The cervix should be soft, partially effaced, and dilated to at least one 
centimeter. These are the signs which usually precede the onset of 
normal labor. 

In short, the onset of labor should be imminent, and obstetric prognosis 
good, for the elective induction of labor. 


Method of Induction 

When the above conditions are found upon rectal examination, the patient 
is informed that she may go into labor at any time. She is told that if she so 
desires she may select a time in the near future for her delivery. This can 
be made at a time most convenient for herself, her family, and her husband, 
to say nothing of the physician. She can make arrangements for the care of 
her household. In these days this is an important consideration. If she has 
, had precipitate labors in the past, a repetition of this experience can usually 
be avoided by inducing labor. The patient usually enters the hospital in the 
morning after a night’s sleep at home in her own bed. She has been instructed 
to have no breakfast, as anesthesia is far safer when the stomach is empty. 
She is admitted in a happy frame of mind without confusion. The nurse, 
anticipating her arrival, takes her in charge without hurry, then gives her a 
careful perineal preparation and a hot soapsuds enema. Soon after this the 
intern gives her intravenously, 10 c.c. of 10 per cent calcium gluconate solu- 
tion. Usually within two hours the physician ruptures the membranes arti- 
ficially. In some' instances this is not necessary, as labor is so near that spon- 
taneous rupture will follow the enema. Before the bag of waters is ruptured 
the perineum and -vuilva are cleansed with soap and water and an aqueous 
solution 1 :2,000 zephiran chloride is poured freely over the introitus. _ The 
rupture may be done with a sterile gloved finger in the vagina to guide a 
perforator through the cervical opening to the membrane. '\Ve often prefer 
to use a dressing forceps guided rectally. We believe this does not cause as 
much trauma and introduces fewer bacteria than rupture done vaginally. 
The use of a sharp pointed perforator is more likely to leave scratches on the 
infant’s scalp, and possibly laceration in the vagina or cer\'ix. Before rupture 
is attempted the obstetrician should be certain that a forelying cord is not 
present. If the presenting part is fitting well into the lower uterine segment, 
prolapse of the cord is almost impossible. The fetal heart tones .should be 
observed before and frequently after artificial rupture. 

If labor ensues within two hours, it is allowed to progress without further 
.stimulation. If it does not, one minim doses of pitocin are given into mu.scle 
find repeated at thirty- to sixty-minute intervals. Usually no more than two 
doses are required. In this series, 36 women went into labor without any need 
for pitocin. In none was any evidence of tetanic contractions observed. 


Results 


In the year from Aug. 1, J94.T, through July 31, 1946, 1,284 women v.cre 
delivered. There were 129 inductions, an incidence of 10 per cent. Only 
of these were induced for therapeutic reasons. Four were because of 
toxemia, and two for marginal placenta previa. All the rest were con.sid'fco 
elective inductions. There was only one which could be considered a Jainire. 



face vith the chin posterior. After eight and one-half hours of labor she 
delivered by low cervical cesarean section. 
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ELECTIVE INDUCTION- OF LABOR- 

R. 51, Grier, B.S., 5I.D., Evanston, III. 

(From ihc Fraiiston Iln/ipHal} 

F R05I Nov. 1, 1935, through Oct. 31, 1945, 10,439 women were delivered at 
the Evanston Hospital. Excluding bag inductions, 1,353, or 12.9 per cent, 
had their labors induced. In the first five of these years the incidence of in- 
duction was 10.9 per cent, and in the latter five years, 14.4 per cent. Because 
of this trend in our hospital, and because this procedure has been considered, 
by some, to be meddlesome obstetrics, it was believed that a study of our 
results should be made. , It was our imimession that our results, for both 
mother and ehild, had been good. This study has therefore been made to sub- 
stantiate or disprove this impression. For one year, starting Aug. 1, 1945, a 
chart was kept in the labor room for recording of results when the data were 
fresh in the minds of all concerned. The house staff who kept these records 
was enthusiastic and gave constant attention to details. We therefore believe 
the estimate of the onset of labor may be considered accurate. 

During the ten years before this study, we had made several changes in 
our technique for the induction of labor. We discontinued the use of castor 
oil, the value of which was doubtful and which was extremely unpleasant to 
the patient. Since the war quinine has not been available. Its absence has 
been beneficial, for too frequently it produced only annoying contractions, 
which were occasionally tetanic in character. The demonstration of deafness 
in the newborn following the use of quinine should outlaw this drug in ob- 
stetrics,^ The so-called loosening or stripping of the membranes, also of 
dubious value, has been discontinued. In at least one case in our hands some 
years ago, this procedure was followed by a severe intrapartum infection 
which began three days after failure to start labor. We discontinued the use 
of obstetric pituitrin in doses as large as three minims, and now rarely use 
more than one minim doses. In none of the cases here reported have we ob- 
served tetanic contractions. 

In the past five years a much simpler and more efficient method has 
developed. 

Selection of Cases 

We believe certain conditions should be present before the induction of 
labor is attempted, especially when there is no therapeutic indication. We 
would like to re-emphasize these important conditions, which, I am sure, are 
well knoAvn to all obstetricians of experience. 

1. There should be no cephalopelvic disproportion. 

2. The baby should be mature and should preferably present by the vei’tex. 

3. The fetal head should be engaged or dipping well into the pelvis. It 
must not be floating or ballottable. 

♦Read 'before the Chicag'o Gynecological Society, Nov. 15, 1946. 
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Table III. Average Length or Labor in AIuetiparas 


4 hours 8 minutes ±12 minutes 


Tot.Tl 03 


Ittore than average 

32 

Less than 8 hours 

26 

Less than 12 hour.s 

3 

Between 16 and 20 hours 

3 


It is oiir contention that the more completelj’’ the conditions described 
above are fulfilled the more smoothly -will induction and labor proceed. IVc 
have com])ared the latent time and duration of labor in those ivoraen vho 
have findings adequate for the induction of labor, such as slight effacenient 
and onlA' vone centimeter dilatation of the cervix with those in whom the.se 
conditions were more advanced, nameh’’ moderate efifaeement to complete 
effaeement and more than one centimeter dilatation of the cervix. There were 
67 women in the former groujn The time from the rupture of the membranes 
to the onset of labor was 1 hour 18 minutes ±11 minutes. However in the 
latter groui), there were 62 in whom the latent time was only 44 minutes ± <i 
minutes. The duration of labor in the former group was 6 hours 18 minute.s 
± 39 minutes. In the latter it was 3 houi*s 33 minutes ± 14 minutes, Appar* 
ently the short time for the latent period and the short duration of labor 
verifies our contention. These results are shown in Table IV. 


Table l^^ Latent Periods and Duration ok Labor 



NO, 1 
CASE.S 1 

RUPTURED B.O.W. TO 

on.set labor 

duration ok labor 

Wlight eflacement and only 

1 cm. dilatation 

67 

1 hr. ]8 min, ± 11 min. 

0 hr. 18 min. ± .'IP min. 

Moderate to complete clTaccnient 
and over 1 cm. dilatation 

62 

44 min, ± 6 min. 

3 Ijr. 33 min, ± M mm- 


The same may be said for another important condition, the .station of the 
fetal head. Here two groups are shown in Table V. 


Table V 




1 NO. 

1 


I 

.‘Station- 

— 1 to ~3 cm. 

78 

1 hr. 3G min. ±14 

min. 

5 hr. 30 min. ± 21 mm. 

Htntion- 

— 1 or lower 

51 

29 min. ± 4 

min. 

3 hr. 34 min. ± 14 unv- 


In the fir.st group are placed tho.se in wliom the station v'as from one 
centimeter above the ischial sjiines to three centimeters above the spinet, ana 
the second include<! those in whom the station was lower than oiie centimctei 
above the sjiines. In the former group there were 78 women in whom tlic 
latent period was I hour 36 minutes ± 14 minute.s. In the 51 in tlie .<-cco!io 
group, the latent time was only 29 minute.s. The duration of labor was 
dermitely shorter. In the fir.st group is was 5 hours 30 minute.s ± 4 
and in the second. 3 hours 34 minutes ± 14 minute.s. 

Host of the.se jiatients were given analgesia in labor. In the great mm 
jority dernerol and scopolamine were administered and a much smaller nnmW' 
received nembutal and .scopolamine. Practically all were given inhaiair'i. 
anestbe.sia by means of gas and oxygen for the termination of labor. 

It was eonsidered at the -beginning of this .study that an occiput 
po.sition of tlie fetal head would delay tlie induction time and prolong icm -. 
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Only five women in this series became morbid as ineasurod by a lempcra- 
tnre rise as high as 100.4"' F. 3’hi.s is less than mir ineidence for all deliveries 
which is nsnaliy between 5 per cent and G per cent. Only one of these was 
febrile for lonr days. 

There was one .stillborn mnceraled fetn.s and one neonatal death. The 
latter was a baby two days overdue, weighing 2.G20 Om., delivered .s]K.>ntane- 
ously after a labor of two liour.s ajid eighteen minutes. .Autopsy <Hseloscd only 
fetal at elect asi.s. There were two lireech deliveries, .several mannal rotations 
of the liead when the occiput was posterior, and our usual incidence of low 
forceps and spontaneous deliveries. 

Thirteen women wore induced eight or more days before the estimated 
date of term. All of these were muUiparas. and all the infants survived. 
Thirty-five were delivered v.*ithin less tiian a week before term, Tlie remainder 
were at term or beyond. 

As a rule, tbe labors were considerably shorter than has been ibe rule in 
our service. Table 1 .shows tlu* lime from the rujiture of the membranes to 
the onset of labor and the duration of labor for jirimiparas and mnltiparas. 


T.\r.!.r. 1 




\ f.fPTiT.!:'* r.o.v,'. osstrr i,.Msop. 

... 

r'VP..\TioK or txtjor. 

Primip.'iTOs 

S4 

2 hr. ± 20 min. 


(} Isr. 5t( min. ± 44 min. 

Multipams 

OS 

.5.1 mill. ± S rnin. 


4 iir. S min. ± 12 min. 


The most im])ortant sinirlc thing in this method of induction of labor is 
tlie rupture of the membranes. This is: the time at which induction hetrins. 
The latent period is considered as the time between this rupture and tlie unset 
of labor, that is, when contractions begin. A long latent period would lend 
to increase intrapartum and postpartum infections. Table I .shows that the 
average latent jieriod for primiparas is 4 hours ± 20 ininute.s, .'ind for multi- 
paras 55 minutes i 5 minutes, tlie longest latent periods for primii>aras were 
22 lionrs and 15 minutes in one, and S Ijours in another. Tlie longest latent 
period for a multipara v,*as (J hours and 30 minutes. Keen these few relatively 
long periods are not actually as long as one might expect. Table I also shows 
that the labors arc as a rule much shorter than what wc have come to regard 
as irsual. In primiparas the average length of labor was G lionrs and of* min- 
utes ± 44 minutes, and in the mnltiparas it was 4 hours and 8 minutes ± 12 
minutes. 

Of the 34 primiparas there were thirteen whose labors wore longer than 
the average. Tlie.se arc .shown in Table IT. 

Tabi.e II. AvEit.\OE Lknt.tii or L.ujor. ix Pju.mipap..\s 


G hours 50 minutes ± -M minutes 
Tot.nl ?A 


More than .'iverage IS 

Less than 20 hour.« 7 

Prom 10 to 14 hour.-: S 

From 14 to 24 hours 2 

25 hours — 10 minutc-s 1 


Of the 95 mnltiparas 32 had labors longer Ilian the average. These are 
shown in Table III. 

Thus it is .seen from Tables II and III that .exti'cmcly long labors were en- 
countered in none and relatively long labors in a very much smaller number 
than is usually observed. 
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attention had been given to this snbjeet, probably more women could have 
been selected for induction. However, it is not our ambition to induce labor 
in as many as possible. 

Conclusions 

1. The precipitation of imminent labor, by rupture of the membranes, can 
be very successful. 

2. The proper selection of cases is most imi)ortant. 

3. The criteria for the proper selection of patients for induction of labor 
have been indicated. 

4. Rupture of the membranes without the introduction of the hand into 
the vagina minimizes the introduction of bacteria. 

5. The use of a dressing forceps, rather than a sharp pointed perforator, 
and its guidance through the vagina with a gloved finger in the rectum, is 
feasible and reduces trauma. 

6. The use of quinine and castor oil is potentially harmful, often inefficient, 
and certainly unpleasant. 

7. Calcium gluconate given intravenously has seemed to be a definite aid 
in producing normal and efficient uterine contractions. 

8. Pituitrin in more than one minim doses is not necessary. 

9. The maternal morbidity in this series is less than our general average 
for the past ten years. 

10. The gross fetal mortality was less than 2 per cent, whicli is loss than 
our general fetal mortality for these years. 

11. A physician is justified in making labor easier for his patient, provid- 
ing he can accomplish it safely. 

12. The results here presented show that the elective induction of labor, 
in properly selected cases, or in other words, the precipitation of imminent 
labor, is a justifiable procedure. 
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but this did not occur. Tiiere ^\■cre posterior positions in 10 of the 34 primip- 
aras and only half of these took longer than the average. Of the 95 multiparas, 
31 had posterior imsitions and only 8 of these were longer than the avei-age. 


Discussion 

Elective induction of labor has long been a subject of much controversy. 
Some regard it as meddlesome and vicious;* others state that the membranes 
may be ruptured with impunity.® ’We believe the procedure may be very suc- 
cessful in properly selected eases. "We have tried in this report to show the 
most important conditions necessary for the selection of cases. I think we 
have all had failures with inductions and have been influenced by empirical 
laws laid down by our forebears who have condemned the procedure, rather 
than by a study Avhich might show why some have failed and others have suc- 
ceeded. ^Ye all have often seen long latent periods after spontaneous rupture 
of the membranes, when the cervix is undilated and uneffaced. In these 
women hours elapse before effaeement takes place and dilatation begins. On 
the other hand, we frequently see women whose membranes rupture sponta- 
neously, who go into labor immcdiatelj^ and who sometimes deliver before 
they arrive at the hospital. This latter group of patients might have been 
spared this unfortunate experience if they had been examined more frequently 
rectally in the last month of pregnahc3^ 

There are two points in which this procedure differs from other methods. 
Though minor, both are considered as of some importance. Tlie first is the 
rupture of the membranes without introducing any part of the hand into the 
vagina. 

The second is the use of calcium rather than castor oil and, or, quinine. 
Calcium has been shown clinically and experimentally, to be an effective stim- 
ulant to uterine contractility.® It has been suggested that an increase in the 
ionized calcium is requisite for the spontaneous onset Of labor at term. Though 
the dose which is employed here is small and the effect on total circulating 
calcium is transient, it is believed that its administration may so alter the 
ratio of ionized to nonionized calcmm as to increase uterine contractility. "V^^e 
have the distinct clinical impression that it is useful, and it is offered, there- 
fore, as part of the method for the induction of labor here presented. The use 
of castor oil is not only disturbing to the patient, but it is of questionable 
value. The demonsti’ation of congenital deafness following the use of quinine 
should eliminate this drug from obstetric use. 

Prom this study it does not appear to us that the increase in the number 
of inductions at the Evanston Hospital during the past five years is cause for 
concern. Whereas the incidence for ten years has been 12.9 iser cent, the past 
year in which this study was made, the incidence was 10.0 per cent. Only one 
induction in this series could be considered a failure. No such detailed study 
of this procedure has been made for the previous ten j’-ears, but it had been 
our impression that the results did not foi’bid its continued use. If still more 
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Tabtjj I 


1 

SINGLE 

cosr- 

I'LAINT 


THREE 

COM- 

PLAINTS 

1 FOUR 
COM- 
PLAINTS 

TOTAL 

CASES 

1 PER 

CENT . 

Abdominal pain 

79 

28 

7 

1 

115 

36 

^Menstrual disturbances 

55 

15 

1 

1 

72 

23 

Venereal disease? 

49 

1 



50 

16 

Vaginal discharge 

].") 

22 

4 


41 

13 

Urinary complaint 

5 

4 

12 

2 

23 

7 

Miscellaneous 

16 




16 

5 


219 

70 

24 

4 

317 








365S 





23 % 

inCNSTRUAL 




abdominal 

PAIN 

\ 6 % 

13^ • 


COCTL. 

V.D.? 

vaginal 

7 % 




DISCH.ARGE 

URINARY 
-C017.pl 



Fiir, 1. — Chief complaint in 317 ca.«es of Ronorrliea in women. 


. Analysis of Symptoms 

1. Over oiic-third of the women (36 ])er cent) found to be iureeted with 
gonorrhea came into the clinic because of abdominal pain. Of the .115 easo.s 
wlio presented themselves with this complaint, 79 women had abdominal pain 
only, while 36 had one or more complaints accompanying abdominal pain 
(Table I). The pain was of varying duration and location. Thirty-eight 
women (33 per cent) said their pain had la.sted one to three days befoi'c they 
came to the doctor. Twenty-one (18 per cent) had had pain four to seven 
days before they sought help. In 28 cases (24 per cent) the pain hiul lasted 
one to four weeks. Sixteen women (14 per cent) had had pain for one month 
or longer before they entered the clinic. Twelve patients (11 ])or cent) did 
not know how long the pain liad been pre.senl. 

2. The second most frequent complaint presented was that of .some mc/i- 
s1 rual irregularity. Seventy -two women entered the clinic because soincthing 
had gone wrong with their menstrual period, the tlow had become prolonged, 
menstruation had become significantly heavier than normal, or loo frequent 
menstruation was complained about. These women did not .suspect the nature 
of their disease, but frequently blamed the type of work they were doing for 
their dilYieuIties. Stories like — "work in the shipyards does not agree with 


me 

St 

])i 


c,” “sitting on cold steel makes me flow too much,” often prefaced the 
ories of their complaint. The most frequent complaint in this group was 
...■olonged flow. A typical story that we heard again and again wa.s the one 
in which the woman* stated that she had had a menstrual period o 

duration two weeks or only a few days before a new one started. Tins la.st 
iieriod proved to be prolonged and umi.sually heavy. It was thi.s ahnormni 
period which usuallv brought the patient to seek medical help. | 

a characteristic story that we learned if. imt gonorrhea as our first ilifTcreruia 
diagnosis after hearing .such a lii.story. Two-thirds of the wimien with in u- 
strua! complaints showed the symptoms to he present for less than otu- m<mn 













GONOERHEA IN GYNECOLOGY* 


Hannah Peters, M.D., Rochester, N. Y. 


G onorrhea is stiU the most prevalent communicable disease in this country. 

Health department statistics show the incidence of the disease on the 
increase. In January, 1946, there were 31,305 cases of gonorrhea reported in 
the United States as compared with an average monthly 25,229 cases for the 
year 1945.^ Interviews "^vith outpatient gynecology clinics reveal that in most 
clinics “gonorrhea is not a problem.” We found that few cases of gonorrhea 
(in the early stages before they reach the operating table for salpingo- 
oophereetomy) are found in the gynecologic practice of private physicians, 
yet the late complications are commonly seen in the operating room. How- 
ever, if smears and cultures are taken routinely the picture changes consider- 
ably. Cooke and Lankford^ reported an incidence of 22.8 per cent of positive 
cultures in women attending the outpatient department of obstetrics and 
gynecology in Galveston, Texas. The discrepancy between the case finding 
of gonorrhea in male and female is great. The obvious symptoms in the male 
bring the patient to the physician. But why does the infected female so 
frequently escape the attention of the gynecologist until the patient becomes 
a surgical problem? 

During the year March 1, 1944, to Feb. 28, 1945, 2,832 new patients were 
seen in the gynecologic clinic of Permanente Field Hospital, Richmond, Cali- 
fornia. This clinic served women who were employed in the Kaiser shipyards 
of the Richmond area, in which as many as 23,000 women Avere employed at 
one time. This clinic Avas not specifically knoAAm as a venereal disease clinic. 
Among the Avomen seeking adAuce for one gynecologic complaint or another 
during that year 390 cases of gonorrhea Avere found. This means that 13.8 
per cent of all ncAv gynecologic cases were infected Avith gonorrhea (only 
baeteriologically proAmd eases Avere included in this series). This seems to be 
an alarmingly high percentage of A’^enereal disease among patients in a gyne- 
eology clinic. We therefore became interested in analyzing the complaints 
Avith AAliich these Avomen presented themseHes in order to learn Avhat their 
reasons Avere for seeking medical help. We Avanted to knoAv AA’^hether they 
themselves suspected to be infected AAdth a Amnereal disease and therefore 
came to the doctor, AA’^hether their symptoms Avere easily recognizable as those 
indicating gonorrhea, or AA'hether their complaints seemed* to be unrelated to 
gonox'rhea. Three hundred seA'enteen of the 390 eases Avere analyzed. Table I 
demonstrates AAdiat Ave found. 


Poiinrwil'S carried out at the Department of Obstetrics and Gynecology'. Permanente 

foundation Hospitals. Oakland and Hichmond. California. 
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6. Sixteen women (5 per cent) had various complaints. Some were won- 
dering whether they might be pregnant (nine cases). Three patients thought 
they had had a miscarriage. This fear was prompted by unusually heavy 
bleeding with clots and cramps. Three women complained about nausea, one 
of backache. 

Discussion 

The analysis of the complaints shows that a large percentage of cases 
presented sjTuptoms which are not usually mentioned or suspected of being 
characteristic of gonorrhea. Almost one-fourth of the patients presented 
themselves with menstrual difficulties, Avhich could have easily led to the 
wrong diagno.sis if baeteriologic studies had not been made. In view of the 
fact that irregular bleeding, prolonged bleeding which at times takes on the 
form of hemorrhages is often the only indication of the infectious process, we 
mu.S’t consider the po.ssibilitj’’ that some pathologic changes occur in the endo- 
metrium. Especially important seems the fact that the irregular and heavy 
bleeding may already appear' early in the disease. If the disturbed bleeding 
occurs early in the ascending process it may occur in the absence of involve- 
ment of the adnexa. 

A review of the literature shows that there is no unanimity of opinion as 
to whether the endometrium is involved in the ascending gonorrhea. Nor does 
the American literature mention men.strual disturbances as a frequent symp- 
tom in women with early gonorrhea, whereas the European literature stresses 
this symptom commonly. 

Barringer,'* discussing the symptoms of gonorrhea in the female, states 
“acute gonorrhea gives rise to few .symptoms. There may be a little burning 
on urination, a .slight discharge, a few colicky pains. But woman is so used 
to many of these symptoms. The discomfort, pain, and bladder .symptoms 
.she may consider part of a menstrual cycle.” Discussing gonorrheal endo- 
metritis, Barringer saj’S, “This condition giving rise to .sjmriptoms of menor- 
rhagia and metrorrhagia is rare, but may be quite trying from a standpoint 
of diagnosis. These .symptoms occur u.sually in young, poorly-nouri.shed girls 
who have a primary virulent attack of gonoiThea. The bleeding occurs dur- 
ing the weeks of most active infection, and often is of such persistent type 
that one fears that an early malignancy may be overlooked. Presumably the 
bleeding is due to an acute gonorrheal endojnetrilis with erosion whicli give 
rise to areas which bleed easily. The further probability of the uterus being 
in a posterior position and therefore heavy and boggy from infection adds to 
the mechanical element of pa.ssivc congestion.” IJitchman and Adler, as 
quoted by Tc Linde," insist that inflammation of the endometrium never gives 
rise to bleeding from the uterus. TcLinde*^ states that one frequenliy en- 
counters irregularity in menstruation in acute gonorrhea, but is doubtful 
whether, tliis is due to the pre.sence of endoinetrilis or to abnormal ovarian 
function dependent upon the Tiresence of infection in the adne.xa. Pclouze''- 
mentions the most cotnrnon early symptoms as those of llic tirinary tract, lb' 
states that a study of the available data upon gonococcal endometritis .shows 
a haziness regarding the condition. He quotes Eden and Loekeyer saying 
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(Table II), which only emphasizes the fact that the first abnormal period is 
so, significantly altered that it brought the patient to the clinic. 


Table II. ' Menstrual Disturbances 


length of time present 

I NUMBER OF CASES | 

PER CENT 

Less than one month 

48 

67 

One to three months 

5 

7 

^ ' Four to six months 

4 

6 

More tlian six months 

1 

1 

Unknown 

14 

19 

Total 

72 



But there are other menstrual disturbances that might be brought on by gon- 
orrhea. The prolonged flow that brings the woman into the clinic after having 
bled for three weeks or longer might prove to be caused by the gonococcus. The 
menses might remain prolonged and increased in amount for weeirs, even months, 
or might recur every eight to fourteen days. Smears and cultures taken in these 
cases Avill often reveal the real cause of their difficulties. It is commonly believed 
that smears and cultures taken from a bleeding cervix are of little or no value. 
It has been our experience that bacteriologic examination at this time will 
solve many problems of ‘‘functional menorrhagia,” if the technique is used 
correctly. The technique for the collection of the bacteriologic material has 
been expertly described by Pelouze.® Material from the Skenes and Bartholins 
glands was collected in the usual manner. The cervix was exposed with a 
bivalve vaginal speculum. The cervix was then cleaned thoroughly with dry 
cotton applicators, and all blood and mucus wiped off. This cleaning of the 
cervix cannot be too much emphasized. Upon this procedure depends the suc- 
cess of the bacteriologist in making an accurate diagnosis. If the cervix is 
insufficiently cleansed the smear will be utterly confused by a multitude of 
oi’ganisms which may make the reading of the slide impossible, and the culture 
will be hopelessly overgrown by organisms. After cleaning, the cervix was 
then squeezed with the speculum blades to milk the cervical glands. A cotton 
applicator was introduced about 1 cm. into the cervical canal, and the ma- 
terial thus obtained spread thinly on a glass slide. Again the speculum blades 
were pressed together to obtain more material in the same manner for a cul- 
ture. Even in a fast bleeding ceindx this procedure proved'to be satisfactory. 

women (16 per cent) who proved to have gonorrhea eame into 
the clinic wanting to know whether they had a venereal disease. They had 
had a suspicious contact or they just wanted a venereal disease checkup. 

4. Forty-one women (13 per cent) complained about a vaginal discharge 
of varying duration and intensity. Some complained of and proved to have 
the tjq)ieal creamy yellow discharge described in the textbooks as the charac- 
teristic symptom of gonorrhea. Others, however, presented as their chief 
complaint an itching, foamy, irritating green discharge, which is commonly 
seen in trichimonas vaginalis infections. Fifteen women registered vaginal 
discharge as their only complaint (Table I). TAventy-two women had one 
otlier symptom coupled Avith vaginal discharge. Abdominal pain Avas reported 
eight times in connection AAUth the discharge. Burning, frequency, or dysuria 
was each coupled once AAnth a discharge. The classical triad of Amginal dis- 
charge, frequency and burning on urination, Avas only reported in one case. 
It IS Avorthy of note that only the fourth most frequent sjuuptom Avas that of 
a discharge. 

5. TAveiity-three Avomen (7 per cent) complained about some urinar.y dis- 
luvbanccs. Frequency of urination and urgency, burning on urination, as 
ueU as bloody urine Avere among the complaints mentioned. 
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Conclusions 

Menstrual disturbances in gonorrhea are a frequent finding. In our series 
it took precedence over the most widety quoted triad of symptoms of urinary 
frequency, urgency and vaginal discharge. In our experience it is important 
,to make bacteriological studies on -vvomen even in the presence of bleeding. 
The so often quoted '‘higher IcA^el of suspicion” must be applied to patients 
in gynecological practice in order to prevent the tragedies of chronic gonor- 
rhea which are only too familiarly seen on the operating table. 

Wc wish to express our thanhs to Martha Eaton, A.B., medical statistician, for her help 
in assembling the statistical material. 
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‘'we do, not as a rule. meet with acute uterine gonorrhea in gynecological 
practice. ” 

If we turn to the textbooks of gynecology, the information is rather scant 
indeed. Symptoms of acute gonorrhea are discussed very briefly. The most 
frequent symptoms mentioned are those of the urinary tract and vaginal dis- 
charge. Most textbooks give long and complete discussion to chronic gonor- 
rhea but fail to impress the reader with the variability of symptoms in acute 
gonorrhea and only a rare sentence is devoted to the menstrual disturbance 
that so frequently is found in the early stages of the disease. 

Franz, ^ on the other hand, describing the symptoms of acute gonorrhea, 
states, “characteristic for the ascending corpus gonorrhea is the increased 
menstruation. This is partly caused by the inflammatory hyperemia in the 
mucosa of the uterus and partly by mucosal defects, which are caused by 
inflammation. The menstruation shortly after the infection is often like a 
hemorrhage, at times it remains prolonged and increased in amount for 
mouths.” Discussing endometritis gonorrheica “in the acute stages there is 
inflammatory hyperemia, swelling of the mucosa, and an increase in secretion. 
In the chronic stage the inflammation is mainly found in jmtchy distribution. 
Gonorrhea of the uterus is an ascending infection. First the gonococci are 
distributed all over the epithelium, then they penetrate the interepitlieiial 
spaces into the superficial stroma spaces. Whether the gonococci peneti ate 
into the depth of the glands or into the muscularis is still an undecided ques- 
tion.” Wagner,® in Halban and Seitz, mentions menstrual^ disturbances as 
frequent in gonorrhea. In 30 per cent of his cases the patient came to the 
physician only because of menstrual disturbances. He points^ out tiat tie 
ascending gonorrheal process often follows a menstruation. I Ins penoc in 
many cases may already be prolonged and more profuse than the piewous 
ones. Or after a pause of only a few days profuse bleeding starts, which at 
times persists for several weeks with only short interruptions. iMensti ua ion 
occurs too often, is prolonged and profuse. Thaler® found menstiua is ui i 
ances in 30 per cent of his patients with gonorrhea, Goth’® in 31 per cent ot 
his 700 cases. Wertheim^ demonstrated gonococci in the endometnuni eig i 
to fourteen days (in one case already five days) after contact. . asc i ^e an 
Pankow’2 describe gonorrhea with menstrual disturbances as an outstanding 

symptom. 

Summary 


Three hundred seventeen cases of gonorrhea in women - 

These represented 13.8 per cent of all new eases entering a gyneco gj 
for varying complaints in one year. 

The most fi-equent sjmiptom complained about in this group vas a k omi 
nal pain. . 

Almost one-fourth of the patients presented 
strual disturbances. Stress is laid upon this sjmip om in ear } 

Bacteriologic examination of women with a liistory of menstrual di.sturi - 

ances is urged. 
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edema as well as generalized edema are due in a large part to low serum 
protein levels.^^ 

The administration of plasma to increase the osmotic pressure of the cir- 
culating blood is physiological. According to Best and Taylor/ the osmotic 
pressure of the plasma increases as the blood passes along the capillary, as 
a result of the passage of water outward and a consequent rise in concentra- 
tion of protein. That is, the force holding fluid within the vessel is increased. 
By adding to the existing serum protein this effect will be increased, and if 
the plasma proteins are reduced, as they are in most severe toxemias, there 
Avill be an excess of fluid in the tissue spaces because the effective osmotic 
pressure is diminished.®' 

In toxemias of pregnancy it has been shown that there is a diminislied 
blood volume, hemoeoneentration, and hypertension. When the filtration pres- 
sure is increased (hypertension) and is associated with a diminished colloidal 
osmotic pressure, the flow of urine should be increased. This is not the case 
in toxemias where the effective filtration pressure is not in force due to a 
generalized vasoconstriction which will include the afferent vessels of the 
glomeruli.^ The addition of concentrated plasma will alter this eonditioj)^' 
to the extent of increasing the circulating blood volume, decreasing viscosity, 
and rendering the blood more easily filterable by the glomeruli. 

Concentrated plasma is used merely as an adjunct to the usual treatment. 
Hypertonic glucose solutions cannot be dispensed with."® These are considered 
to be truly diuretic in contradistinction to the action of plasma which brings 
about a sustained increase in blood volume.”’ Glucose solutions are often 
the only source of nutrition for the comatose patient, and possihlj' protect the 
liver parenchyma against further damage as Avell as aid in regeneration of 
damage to the liver. Sedation is indicated in fulminating rises in blood pres- 
sure and nervous irritability. 


We have found that less sedation is required after the administration of 
concentrated plasma. Concentrated plasma does not bring about a marked 
increase in urinary output in a patient without edema. 

Concentrated plasma should not be given -mith impunity. Overloading of 
the circulatory system is easily brought about in patients AV'ith a tendency to 
right heart failure.” It has been .shown that relatively large amounts of con- 


centrated plasma given rapidly to small animals with diminished lung tksiie 
can readily produce fatal pulmonary edema.® It is for this reason that ve 
have been using only twice concentrated plasma to prevent the possibility of 
introducing fluid too rapidly into the circulatory S5’.stem before urinary excre- 
tion and compensation by the va.scular bed can take care of the added burden. 
If this should happen in the eour.se of therapj-, phlebotomy is advocated.* ” 
We have not had to resort to this procedure. Bead ions other than pulmo- 
nary edema have been noted. In ten thousand pla.sma inwsfiisions :Milior and 
Tisdall” noted 258 mild reactions which wei-c cla.ssified as thermal and allergic. 
A near fatal reaction has been reported by Polayes and .Sfjuillace.” We have Jiad 
one mild thermal reaction. 


Summary 

3, Concentrated i>lasma is a potent therapeutic 
treatment of severe late toxemias of pregnancy. 


gent as an adjunct in Hu- 



CONCENTRATED PLASMA IN THE TREATMENT OF THE SEVERE 
LATE TOXEMIAS OF PREGNANCY 


Abe Golden, M.D., and George Fraser, j\I.D., New Orleans, La. 

(From the Department of Ohstetrics and Gynecology, Louisiana State University 
School of Medicine, and Charity Hospital of Louisiana) 

T he use of colloidal substances to increase the osmotic pressure of the blood 
and effect clearing of edema and produce diuresis is not new. Dieekmann,° 
in 1931, had this principle in mind when he reported the use of 6 per cent gum 
acacia in severe eclamptics, with good results. His aim was to obtain a sus- 
tained blood dilution not attainable with hypertonic glucose. Dexter and 
"Weiss suggested the trial of concentrated plasma, serum, or albumin.®’ 

It has been sho\vn that there is an alteration in protein metabolism (in the 
liver) which begins about the third lunar month in approximately 75 per cent 
of apparently normal pregnancies, causing a reduction of the serum protein 
level. This in turn predisposes to edema.^® 

We are primarily interested in alleviating anuric and convulsive mani- 
festations of severe toxemias of pregnancy which often terminate fatally. 
These findings so commonly occur together that for all practical purposes we 
can consider them as one, and by relie^dng edema and convulsions, death may 
be prevented. That diuresis is important will not be questioned. The most 
reliable sign of improvement has been diuresis, and until diuresis occurs, im- 
provement has rarely taken place.® 

We feel that 'concentrated plasma is the answer to this problem. The 
senior author first used concentrated plaspia in 1941 in a severe eclamptic 
with spectacular results. Upon cheeking the literature at that time, little ivas 
found on the use of concentrated plasma in the late toxemias of pregnancy. 

Concentrated plasma has been used in other specialties for the reduction 
of edema. Hughes and co-workers^® used it to reduce intracranial pressure. 
Ihey were able to reduce the cerebrospinal fluid pressure from 300 to 100 mm. 
of water in seventeen hours with 100 c.c. of four times concentrated plasma. 
^T^^centrated plasma has been used often to reduce the edema in nephrosis in 
children by Aldrich,^ Jeans, and Hill.'® Reduction of edema has been brought 
about by the use of normal plasma in intestinal surgery by Ravdiii and asso- 
ciates.^' Beneficial results have been obtained ivith the use of four times con- 
centrated plasma in edema of the upper respiratory tract.® Pooled serum has 
lieen used in obstetrics with excellent results by Benaran and Farnsworth® to 
stimulate diuresis in one severe eclamptic after hypertonic glucose and mag- 
nesium sulfate had failed. Hill,'^ in 1940, used 300 c.c. of four times concen- 
trated plasma in an eclamptic in order to correct a low serum protein. 

One of the most common and serious compbcations of the late toxemias 
ot pregnancy is cerebral edema and/or hemorrhage. In a review by Parks®- 
these conditions of the brain were a constant postmortem finding. It has been 
the authors’ experience to find brain damage in the absence of the classically 
described liver of eclampsia. There seems to be little doubt that cerebral 
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per cent glucose and 500 c.e. of 20 per cent glucose Avere given. An indwell- 
ing catheter Avas inserted, and the urinary output Avas found to be 2,290 c.e. 
for tAA^enty-four liours. 

On October 31 her temperature Avas 101.4° F. (ax), pulse, 140, respira- 
tions 30, blood pressure 250/130. The patient had three convulsions. Luminal 
grains iii, MgS 04 20 c.c. of 10 per cent (i.v.), 3 % grains sodium amytal (i.v.), 
400 c.c. of 10 per cent glucose and 500 c.c. of 20 ])er cent glucose Avere giA’cn. 
Total output for the day Avas 845 c.e., and condition Avas regarded as poor. 

On November 1 the patient’s temperature Avas 98.6° P., pulse 90, rc.spira- 
tions 98.6, blood pressure 200/120. Morphine and hypertonic glucose solutions 
Avere continued. Patient Pad no further coiiATilsions. 

Daily intraAmnous, hypertonic glucose and moi’phine Avere given for four 
days. The patient’s condition remained unchanged, and the urinary output 
remained adequate. 

On NoAmmber 6 tAvo disturbing manifestations Avere noted: the urinary 
output Avas reduced to 750 c.c. for tAventj’^-four hours, and the jjatient had 
severe epistaxis. Hypertonic glucose Avas again given Avith no increase in 
urinary output. Concentrated plasma (300 c.c.) Avas given and urinaiy out- 
put increased to 1,600 c.c. 

On NoAmniber 7 the membranes Avere stripped in an attempt to induce! 
labor. The output Avas 3,700. c.e. for this 24-hour period. 

On November 8 the patient delivered a premature stillborn infant .spon- 
taneously. 

On November 12 the patient de.serled but had no edema. Her blood pre.s- 
sure AAms 180/100; a three plus albumin Avas present, and her serum proteins 
Avere 6.51. 


Case 3. — j\Irs. C. D. B. (T-46-214342), aged 23 year.s, )))‘imigravida, Ava.s 
admitted NoA^ 19, 1946, haAung had no prenatal care, B.xpected dale of con- 
finement Avas Dec. 29, 1946. On admission her blood pres.sure Avas 190/130 
Avith no demonstrable edema. Urine .shoAA'ed three plus albumin; serum pro- 
teins 4.7, hematocrit 45, hemoglobin 14.1 Gm., and a red blood count of 
5,050,000. The patient Avas not in labor, so Avas transfei-i’cd to the pren.'ital 
Avard for “toxemia care.” Urinary output Avas 1,250 c.c. for first twenty- four 
hours and remained adequate. 

On November 22 the patient’s blood pressure Avas 200/140, and inhiary 
output Avas reduced to 650 c.e. for tAventy-four Jioiu's. Fifty cubic centinietor.s 
of 50 per cent glucose and 20 c.c. of 10 per cent idgSO., Avero giA'cn intra- 
venously AA'ith no improvement. Three hundred cubic centimeters of twicc 
concenti-ated plasma Avere given Avith prompt increase in ui-inary output to 
2,375 c.c. for the ne.xt tAventy-four hours. 

On November 23 the patient delivered, Avith low foi'ceps under jmdenda! 
bloelv, a liA'ing male infant Aveigliing 5 pounds, 14 oiniees. 

Her condition steadily imprOA'cd, and .she Avas dis<-harged on the thirtccntli 
postpartal day, Avith a blood pre.ssurc of 140/100, no albuminuria, and a .scj imi 
protein of 5.81. 


Cysf 4— Mrs. l\r. Y. (1-45-195334), aged 20 year.s, Xegi-o, in-imigravida, 
was first\seen in prenatal clinic on April 17, 1046. Her jn-enatal eour.se va.j 
benign except for occasional headaches. Blood pre.s.sure wa.s wit hm normal 
limits and onlv on the last two visits Avas a one plus jicdal edema iioted. 

On November 4 tl.c patient was admitted willi niild pains 
13S/84 two pins albumimli-ia, and no edema. La i.n- ecase.l slnn ll.t „ 

miKioli; tlicrefore she was transferred to jirenalal ward lor tox-enn.. 
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2. The colloidal osmotic action exerted by plasma is physiological, (a) It 
reduces edema; (b) re-establishes normal concentration of blood; (c) re-estab- 
lishes circulating blood volume ; and (d) increases urinary output. 

3. By virtue of a decreased blood volume, toxemic patients are prone to 
go into vasomotor collapse following small hemorrhages. Lambeth^® has shown 
that concentrated plasma will help prevent this untoward complication. 

4. In the absence of edema, concentrated plasma has little effect on uri- 
nary output. 

Case Reports 


There has been no definite routine in handling any of the severe toxic 
patients at Charity Hospital. These patients were handled by three different 
services. The usual treatment of forcing fluids (intravenously or by mouth), 
sedation, careful check of urinary output, and watching for an optimal time 
for induction has been followed. Concentrated plasma was used upon the 
suggestion of the authors when all therapy had apparently failed and the pa- 
tient's condition was not improving or was becoming more precarious. 


Case 1. — B., aged 19 years, primigravida, was admitted to a home for 
wayward girls Sept. 19, 1941, complaining of severe headaches. Expected date 
of confinement was Oct. 1, 1941. Blood pressure "was 190/170 ; the urine boiled 
splid. Examination: marked edema of extremities and face. Edema of eye- 
lids was so marked they could not be opened. Treatment: morphine for 
nervous irritability, and hypertonic glucose infusions. The output wms not 
recorded. 

On September 20 the patient’s temperature was 102° P. (ax), pulse 140, 
and respirations 30. Patient had one convulsion controlled by intravenous 
sodium ainytal, followed with seconal and hypertonic glucose solutions. On 
examination it was found she was in labor and the presentation frank breech. 
Urinary output for this 24-hour period was 130 c.c. Condition was regarded 
as critical. 

On September 21 a viable male child was delivered. Patient’s condition 
remained unchanged. Urinary output was 60 c.c. for this 24-hour period. 

On September 22 the patient’s condition remained critical. In spite of 
hypertonic glucose therapy, the urinary output was 260 c.c. Concentrated 
plasma was given with almost immediate dramatic results. The following 
24-hour period showed a urinary output of 3,470 c.c. 

Her condition improved and the urinary output continued good. She was 
discharged on her fifteenth postpartal day with a normal blood pressure and 
no albuminuria. 

Serum protein determinations were not available at this institution, and 
the specimen of blood was lost enroute to laboratory. 

Case 2. — Mrs. J. M. H. (L-227804), aged 19 years, primigravida, was ad- 
mitted Oct. 30, 1946, from prenatal clinic. Expected date of confinement ivas 
During prenatal care, blood pressure was 145/100 with no 
albuminuria. Admission notes : marked edema of extremities and face ; fundal 
examination revealed papilloedema wdth hemoriliage; blood pressure was 
245/170, pulse 90. temperature 98.6° P. and respirations 25. Several hours 
•after admission blood pressure wms recorded at 190/100, and urine shoaved a 
four phm albumin avith red blood cells and a feav finely granular easts ; serum 
protein 5.46, hematocrit 43, hemoglobin 14 grams, and red blood count 4,500,000. 
latient avas irritable. Treatment: morphine, an infusion of 1,000 c.c. of 10 
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On November 6 the blood pressure was 160/120, blood urea nitrogen 23.5, 
serum protein 4.7, and hemoglobin 13 grams. Patient was sedated with luminal 
and given hypertonic glucose infusions. 

On November 8 the albuminuria was three plus. 

On November 9 the albuminuria was four plus. Patient was in labor, and 
urinary output dropped sharply to 200 e.e. for an eight-hour period. Three 
hundred cubic centimeters of twice concentrated plasma were given. The 
urinary output was 350 c.c. for the next two hours. This was followed by a 
second unit of concentrated plasma, and after an eleven-hour labor a living 
male infant Aveighing five pounds and three ounces was delivered Avith Ioav 
forceps under local anesthesia. Urinary output Avas sustained to a total of 
2,200 e.e. for the remainder of the day. The urinary output foh three daj^s 
postpartally Avas 3,500, 4,950, and 5,350 c.c., respectively. 

On November 18 the serum proteins Avere 6.16. 

The patient Avas discharged after eighteen days hospitalization, in good 
condition Avith no albuminuria, blood pressure 125/88, and no complaints. 

Case 5. — ^E. P. (L-46-247981), aged 18 years, Negro, primigraAuda, Avas 
admitted on Dee. 31, 1946, Avith a histoiy of 12 to 14 major convulsions during 
the previous sixteen hours. She had been treated by a private physician for 
syphilis. For the preceding tAvo Avecks dizziiiess, sAvelling of the feet, Ammit- 
ing, and severe headaches Avere in'esent, and the patient consulted the doctor, 
Avho advised that the blood pressure Avas high. FolloAving the coiwulsions, a 
hypodennic Avas given and patient sent to Charity Hospital, 

, On admission, the patient Avas droAvsy but could ansAver questions. Blood 
pressure Avas 128/82. Examination: fetal heart tones Avere present, and a one 
plus edema of extremities. Urinalysis shoAved three plus albuminuria and 
mimerous casts. Blood examinations rcAmaled positive serology, serum pro- 
teins 4.7, hemoglobin 11.75 Gm., and a red blood count of 4,090,000. Treat- 
ment: 2,000 c.c, 10 per cent glucose and 1,000 c.c. 20 per cent glucose Avere 
ghmn after A\diich edema increased. Patient became comatose, and pulmonary 
edema developed. Blood pressure rose to 150/115, and urinary oxitput Avas 
650 c.c. for the night. Fifty cixbic centimeters of 50 per cent glucose relleAmd 
the pulmonary edema, and the patient became responsiAm. 

On Januaiy 1, 300 c.c. of tAvo times concentrated plasma Avere given Avhen 
oliguria became severe (150 c.c. in eight hours). Kesponse Avas immediate and 
dramatic from practically no output to tAventy-four drops per minute. Output 
was sustained for tAventy-four hours at a rate of 600 to 800 c.c, per eight-hour 
periods. 

On January 2 concentrated plasma Avas repeated Avith less dramatic re- 
sults. Blood pressure rose to a maximum of 180/136. Urinary output Avas 
.300 to 500 e.e. for eight-hour periods. 

On January 3 a third unit of concentrated plasma Avas giAmn Avith a minor 
febrile reaction. For this reason no further plasma Avas giAmn. Total tAventy- 
four hoixr output Avas 600 c.c. 

On January 5 the output Avas 1,775 c.c., fetal heart tones Avere not heard. 

On January 6 the patient delhmred a premature, macerated fetus. Uri- 
nary output Avas 2,525 c.c. 

_ Patient steadily improved and Avas discharged January 22 in good con- 
dition Avith no edema, blood pressure 115/75, no albuminuria, and a serum 
protein of 5.81. 

We wish to acknowledge our appreciation to Dr. Adolph Jacobs and Dr. D. W. Gold- 
man for use of cases on their services. 



530 


DILWORl’II 


Am. J. Obit. & Gyntc. 
September, 1947 


larger. At that time tlie last blood study was Oct. 2, 1946, which showed 10.2 
Om. hemoglobin. At this visit the hemoglobin was 6 Gm. with 1,630,000 red 
blood colls and 2,000 white blood cells. There were 66 segmented neu tropin le.s, 
8 stabs, and 26 l 3 ^mphocytes. The patient was sent direetlv to tJie hospital for 
transfusion and stud 3 % 

A tran.sfusion of 500 c.c. bank blood ivas given the afternoon of admission, 
and another 1,000 c.c. given the next daj^ While the last transfusion was being 
given the patient went into labor spontaneousl.y. It was noted that she had a 
heavier than normal blood.y show. After a labor of approximately ten hoars 
.she delivered a normal 6 pounds, 8 ounee.s male bab 3 ^ The placenta separated 
.spontaneously within four minute.s, and the uterus contracted nicely with very 
little bleeding from the uterine cavity. Episiotom_v was not done. The cervix 
bled from several small abrasions and there was a constant oozing from a first 
degree laceration of the vagina. Suture and compression failed to control 
this bleeding after an hour's time. Vitamin K was given empiricallj', and 
finally another 500 c.c. transfusion of blood before the jiatient left the deliveiy 
room. Tran.sfusion and vaginal pack apparently conti'olled the bleeding after 
about three hours. 


The patient’s temperature was 100° F. on admi.ssion to the hospital It 
went to 101.2° F. after three hours’ ho.spitalization and ro.se to 101.8° F. dining 
labor. Within four hours after deliveiy the temperature was 104° F. and the 
patient had no complaints. From that time until the sixth postpartum day 
the temperature ranged between 100° and 104° F. It returned to normal Die 
same day that the red cell count first reached 4,000,000. Xo evidence of infection 
of an^’' type could be demonstrated during the course of high fever. There was 
a moderately' severe diai-rhea which cheeked when the temperature and blood 
picture returned to normal. The .stools were negative for gro.ss and occult 
blood and for ova and parasites. 

Postpartum Physical Examination . — On the fir.st po,stpartum da.y, e.xamina- 
tion revealed a very pale and weak white female who appeared older than the 
given age. The con.iunctiva, lips, and nail beds were airno.st white. Ophthal- 
moscopic examination revealed onh' a pale retina — no area of hemorrhage. 

There were some doubtful jmrpuric spots over tlie loof of the mouth. Sev- 
eral shallow gra.vish ulcers were .seen beneath the tongue and along the lower 
lip and gum, 

A few .small submaxillaiy lymph nodes were jialpated, but there was no 
generalized tymphadenopathy'. 

Che.st examination revealed nothing more than a soft sy.stolic murmur in 


the pulmonic area. 

On palpation of the abdomen the liver was definitely fell one to two fincer- 
breadths below the right costal boi-der. The spleen could not be jialpafed. ^o 
other organs or masses than a first day' post jiart inn uterus were felt. 

Exti’emities were negative. Ecflexcs were bilaterally equal, and no ahnor- 
mal skin sensitivitv was demonstrated. 

Four days after this examination multijile purpuric spots aiipcarcd mei 
the neck, thorax, abdomen, and upper thighs. During the same period there 
was bleeding from the no.‘^e but with very little blood lo.s.s. The liver was no. 


palpable after the third postpartum day. 

Therapy. — Penicillin in 20.000 unit do.ses was given intrarnii.sciilarl.v eveiy 
three hours'from the time of delivery until recovery. This was done '’'Dh 
thought of preventing infection during the time when the white and red r 

were at such a low level. . , , i ca she 

Concentrated liver exti-acf 2 c.c. intramuscularly ,,,i 

third postpartum dav. Pent nucleotide was started, but had to he dr. 
after the .second injection because of sy.stemic react, on. 



CLINICAL AND HEMATOLOGIC APLASTIC ANEMIA WITH 
HYPERCELLULAR MARROW IN PREGNANCY 

B. E. Dilworth, M.D., and C. R. Mays, M.D., Shreveport, La. 

T he total number of cases of this tj^pe of anemia found with pregnane}’’ is 
apparently very small. However, it has occurred often enough to suggest that 
the tenii “idiopathic” may no' longer be fitting. Indeed, this report is being 
made to offer much-needed' evidence that this disease may, in rare instances, be 
caused by pregnancy. 

Several possible specific etiologic factors have been suggested, but the rare 
occurrence makes dt likely that the actual cause will remain hypothetical for 
years to come. That an aplastic peripherial blood picture with pregnancy is not 
coincidental is reasonable but still equivocal. 

Case Report 

Mrs. M., a 2T-year-old gravida iv para iii of Irish, French, and Indian 
descent, was first seen when three months pregnant. At that time she had a 
hemoglobin of 10 Gm. and total white cell count of 7,000. The blood was negative 
for sjq^hilis and was RH positive. 

First Pregnancy. — 1940 — As a primigravida the patient went to term with- 
out complications. There was an easy delivery of a normal baby and an un- 
eventful postpartum course. 

Second Pregnancy. — 1942 — Went to term without complications. Follow- 
ing delivery temperature went to 103° F. on one occasion, but returned to normal 
in thirty-six hours. Routine blood study at that time showed Iremoglobin 60 
per cent, red blood count 3,450,000, white blood count 5,200 with 76 per cent 
neutrophils, 23 per cent small Ijmiphocytes, and 1 per cent eosinophiles. 

Third Pi^egnancy. — 1944. — Prenatal course was apparently normal until 
shortly before delivery. A few days before labor the patient developed diarrhea 
and fever. She gave a history of excessive bleeding at delivery. Routine blood 
study at that hospital admission revealed 6.8 Gm. hemoglobin, red blood count 
2,000,000, white blood count 2,000. 

Patient had a continued high fever while in the hospital and stated she 
' ''vent home to die” on her fifth postpartum day with a temperature 103° F. 
She continued to have diarrhea, high fever, and numerous ulcers of the mouth 
for two months. During that time she had no medical care whatever. After 
two months she made a spontaneous recovery but remained weak for several 
weeks longer. She remained in excellent health following recovery until the 
onset of the present illness. 

Fourth Pregnancy. — 1946 — ^With this last pregnancy the patient had a 
normal prenatal course until sixteen days before she delivered. At that time, 
Oct. 31, 1946, she came to the office complaining of several small ulcers of the 
mouth beneath the tongue. Local treatment was given and slight subjective im- 
provement noticed. Five days after that office visit the patient began to bleed 
a little from the anus at the time of bowel movements. 

^ _ The patient presented herself at the office again on Nov. 13, 1946. At this 
visit she was extremely pallid and weak. There was evidence of bleeding from 
anal fissures, and the patient stated that it had been fairly constant with an 
alarming total loss of blood. The ulcers of the mouth were more numerous and 
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Blood transfusion was the chief form of therapy. Ten 500 c.c. transfusions 
were given, but one was discontinued before completion because of a pyrogoji 
reaction. 

Tabi.e II. Additional Labokatory Data 


,! 

1 

URINE 

11/16/4C 

Agglutination 

11/18/46 

Clot retraction 

11/18/46 

X-ray 

11/18/46 

Fragility test 

11/18/46 

Icterus index 

11/20/46 

Serum biliruben 

11/22/46 

Feces 

11/23/46 

Biopsy 

11/30/46 

Gastric analysis 


ALBUMIN FT TR, SUGAR FT TR, PU.S CELLS 

20-30 L.P.F., BACT. LOADED 

Negative in all dilutions for typhoid “0” and “H” 
Paratyphoid “A” and “B” 

Proteus “ox 19,” and B-ahortus 
Not begun in 24 hours 
E.P.A. view of chest negative 

42% beginning of hemolysis, 32% complete liemoly.cis 
12.5 units per 100 c.c. serum 
1.3 mg. per 100 c.c. serum 

Occult blood negatii’e; no ova or parasites found 

Sternal bone marrow hj-percollular 

No free HCl, total acidity 9 


Discussion 

According to Rhoads and Miller^ “hyperccllularity of the marrow has been 
a particular common observation in those instances in which certain chemical 
substances could be identified as causative of the anemia.” They cited Tuni- 
bull’s findings of hypercellularity in trinitrotoluene poisoning, Anderson’s in 
benzene poisoning and Martland’s in radium poisoning. 

Assuming that some by-products of pregnancy suppress the bone marrow 
in these cases it seems logical to expect a picture similar to that resulting from 
Icnown extraneous poisons, especially when the clinical picture is of short 

duration. , , i *1 

It is regrettable that a marrow .study was not made in this case when t le 
peripherial blood showed the mo.st severe reduction in all elements. Since the 
sternal biopsy was taken on Nov. 23, 1946> at which time hematologic and clinical 
improvement had taken place one can only guess what an earlier biop.sy woulc 
have shouTi. However, that a marrow may change from one “very poor m 
cells” to one described as “cellular” in a period of four days is well proved in 
the case of Nieuwenhuis, cited by Hunvitt and Field.* 


Summary 

This case is significant because of the occurrence of a similar illness at about 
the same time in the last two pregnancies. In each ca.se there was compJe e 
recovery following relatively prompt delivery. The recovery m the Kecoim 
instance was thought to be more rapid .simply because the condition- was reco,,- 

nized and treated intcn-sively by blood transfusion. - • 

No attempt is made to classify this as a true aplastic anemia in sin - - . 
sense of the term. A more fitting title, as put forward by Bamford and lilioacis, 

would be refractory anemia with hypercellular marrow. i.;,, LpIucoii 

It is felt that this case offers eyidcnce of a causal 
pregiianev and an aplastic peripheral blood picture because of he ; 
tioned course of the disease and the total absence of .symptoms vhen . I 

was Bot pregnant. Kefcrcpces 

I; Morf, H. ji-', nn.l C. V.: (>««<■ ’'--I- 
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After her discharge from the hospital in 1939 tlie patient was followed in 
llie outpatient department. She complained at various times of headaches, 
palpitation, and such visual disturbances as scotoma and transient hlindne.ss’ 
She was treated with phenoharhital. ' 

The patient s sixth admi.ssion was on Jlarcli 22, 1943, when she conijilaincd 
of severe headache, radiating from the occipital to the frontal region of the 
Jiead. Examination showed the neck to be slightly stiff, and the pupils of the 
eyes were pinpoiiit and did not respond to light or accommodation. A luinhar 
puncture was done ; the cerebrospinal fluid was grossly bloody, and the initial 
pressure of the fluid was 400 millimeters of water. Microscopic examination 
show'ed 42,000 red blood cells and 50 white blood cells per cubic millimeter; 
proteins were 11 per cent.^" 

Serial lumbar punctures were done, and on the twelfth hospital day the 
pressure of the spinal fluid was normal and the patient was discharged on 
April 10, 1943. 

Diafjno.sis . — Subarachnoid hemorrhage due to a miliary ancurvsm of the 
Circle of Willis. 

The patient was next admitted on November 11, 1944. One week before 
she began to have headaches, pain in the left eye, and some swelling of the 
globe of this eye. The day before admi.ssion .she became unconscious for three 
hours and, when .she awoke, she had .severe headache, a stiff neck, and .she 
vomited several times. 

During examination she was extremely lethargic. Her temperature wa.s 
37.4° C., pulse 72, respirations 20, and blood pre.ssure 144/82. The pupils were 
contracted and there wa.s a medium-sized round hemorrhage in the temporal 
portion of the left eye. The heart was .slightly enlarged to the left; rhythm wa.s 
normal, with a bradycardia, and a harsh .sy.stolic murmur wa.s heal’d at both the 
apex and the base. The cerebro.spinal fluid was gro.s.sly bloody; the initial pres- 
sure was over 350 millimeters of water and the final pressure was 150 millimeters. 


The patient improved after lumbar punctures and on the third day the 
sjiinal fluid was nearly clear and had an initial pre.ssure of 250 millimeters oi 
water and a final pre.ssure of 120 millimeters of water. .She was di.scharged on 
Dec. 1, 1944. 

Diagnosis . — Recurrent rupture of an aneurysm of the Circle of Willis, due 
to congenital arterial hypo])la.sia. 

The patient was readmitted on Fcl). 4. 1945. .She was about three months 
])rcgnant, and wa.s admitted for con.sidcration of a therapeutic abortion. She 
wa.s having occasional frontal headache.s. On examination, a moderately har.sii 
blowing .systolic murmiu' wa.s heard over the entire precordiiim which w/i.'' 
loude.st at the apex. The blood pre^s.sin-e wa.s 1 10/70. 

A consultation was held with .sevcj-al physicians in regard to a therapeiilic 
abortion, and it wa.s decided not to perfonn one, but tliat the patient .shoiild nc 
sterilized forty-eight houi-s after delivery. ^ , 

The patient was admitted to the obstetiic service on April 4, 
semicomato.se condition. With rest, slie felt better, but on the morning of Ap * 

— 1 1 .. .1 ixif.nTnrt f.nninfrivf. jinfl lijifl Diilnionary efleiiiii. 


neck wa.s stiff and there was a constant motion of tin n„ht arm. > } 
Kernig reaction was obtained. Numerous loud coarse rhonchi 


•As roportC'd by Uiborntory* 



CONGENITAL ANEURYSM OF THE CIRCLE OF WILLIS ASSOCIATED 

WITH PREGNANCY 

E. E. Rhoads, M.D., Cincinnati, Ohio 

(From the University Hospitals of Cleveland) 

C ASE 1. — ^W, S. was admitted to the hospital for the first time on June 22, 
1932. Three days before entrance she had had a sudden attack of dizziness 
and fainting, and became unconscious for thirty minutes. When she regained 
consciousness she had a severe generalized headache and a feeling of numbness in 
the left side of her face, left arm, and left leg. There was no loss of function 
in any of these areas. 

During the physical examination the patient was extremely restless and 
bad Cheyne-Stokes’ respiration. Her neck was slightly stiff. There was a 
questionable systolic murmur at the apex, and a blowing systolic murmur at 
the base. The left border of cardiac dullness was ten centimeters from the mid- 
sternal line. There was a suggestive positive ICernig test on the right side, and 
no Babinski reaction. The temperature was 37.5° C., pulse 66, raspirations 36, 
and blood pressure 125/75. The cerebrospinal fluid was grossly bloody, the 
pressure was 550 millimeters of water, Pandj’- reaction was four plus, and the 
fluid was loaded with red blood cells; a smear of the spinal fluid sediment showed 
many polymorphonuclear leucocytes and manj'- lymphocytes. 

The lumbar punctures were repeated daily and on Julj^ 2, 1932, the cere- 
brospinal fluid showed a pressure of 190 millimeters of water and was clear. 
The Pandy reaction was one plus, and the cell count was only 13. The patient 
kept improving and was discharged July 7, 1932. 

Diagnosis . — ^IMeningeal hemorrhage. 

The patient was readmitted to the University Hospitals on June 25, 1934, 
complaining of a severe sore throat and of a swollen, painful right knee. She 
gave an indefinite history of rheumatic fever at the age of 16 years. 

The physical examination showed large, boggy tonsils with a moderate 
amount Of purulent exudate. There were several small discrete nontender 
banph glands in the neck. There was no abnormal precordial activity. The 
blood pressure was 120/70. The right knee was hot, swollen, painful on motion, 
and contained a large amount of fluid. 

An electrocardiogram showed delayed interventricular conduction. A 
sedimentation rate was 2.7 millimeters per minute, and this dropped to 1.6 milli- 
meters before discharge. The patient was given salicjdates and was able to be 
discharged on July 4, 1934. 

Diagnosis . — Acute rheumatic fever. 

The patient was readmitted to the hospital on Sept. 5, 1934, complaining 
of chills accompanied by fever, painful respirations, and a cough. Her tem- 
perature was 40.2° C., pulse 120 and respirations 40, blood pressure 115/80. 
A diagnosis of lobar pneumonia was made. Antipneumoeoecal serum, type 1, 
was given, and the patient improved and was discharged on Sept. 25, 1934. 

Diagnosis . — Pneumococcal lobar pneumonia, type 1, questionable acute 
I’heuniatic fever. 

The patient was again admitted to the hospital on Aug. 3, 1936. She had 
a tonsillectomy perfonned. Her fifth admissian was on Sept. IS, 1939, when 
she had to have an appendectomy. Her condition was satisfactoiy following 
both of these operations. 
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Comment 

Congenital aneurysms of the Circle of Willis usually show few signs or 
sjunploms until tliej^ rupture. About 50 per cent of the cases end fatally. In 
the series reported by Richards and Hyland, uncomplicated pregnancy was 
considered insignificant as a precipitating factor. However, in our fir.st case, 
there are four factors that must be considered in the sequence of the five attacks 
of subarachnoid bleeding which resulted in the death of the patient: 

1. In any pregnancy there is an increased volume strain on tlie vascular 
system. 

2. The blood flow through the brain is not decreased during sleep.^ 

3. With each hemorrhage the damage done to the ve.ssel makes it more 
vulnerable for sulisequent bleeding. 

4. Hypertension. , 

Hypertension is frequently present in patients with ruptured aneurysms 
and is probably the pre-existing condition most often found. Patients who have 
had vascular accidents should not have another pregnancy, because of the possi- 
bility of cardio-vaseular-renal damage which is prasent during eveiy pregnancy. 
The pre, ssure of the fundus of the utcras on the renal vessels has been known 
to elevate the blood pre.ssure.® 

Headache is the most common s^unptom of intracranial hemorrhage. In 
patients with intracranial lesions the signs of vertigo, numbne.ss, weakness, visual 
disturbances, unconsciousness, convulsions, and hemiplegia vary according to 
the extent and severity of the hemorrhage. Bloody spinal fluid is of utmost 
diagnostic importance. Many patients, without premonitory symptoms or signs, 
die within a' .short period of time. 

We believe that, when a patient has had a subarachnoid hemorrhage from 
a ruptured congenital aneurysm or any vascular accident, contraceptive moans 
should be used to prevent future pregnancies which are certain to be dangerous 
to the patient. If a cerebral hemorrhage has oceiiiTed during an early gestation 
period, sterilization should be carried out under local anesthesia as .soon as the 
patient’s condition permits. 


Summary 

1. Two cases of congenital ancuiysms of the Circle of Willis associated 
with pregnancA' have been presented. 

2. The seriou.sne.ss of such va.seular lesions has been shoAvn by statistical 
reports; the prognosis should always be guarded. 

3. If a patient has a past history of hemorrhage from the rupture of an 
intracranial blood vessel, future pregnancies must be prevented, preferably by 

sterilization. . i 1 1 a 

4. Pregnancy adds gravity to the prognosis Imcau.se of the increa.sca iaooo 

volume; the increased pi'e.ssure of the uterus on renal ve.ssel.s, and the incrca.sc(l 

strain during labor. ,. 

5. Termination of pregnancy is justified in all cases of proved nieefiuic 

from intracranial aneurysms. 

I wi.di to tliftnk Dr. Hopcoo Lea.9 and Dr. E. P. Kennedy for perinisHion to report Com- 
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throughout the chest. The heart was enlarged to the anterior axillary line, and 
there was a systolic murmur at its apex. The uterus was two fingerbreadths 
above the umbilicus. 

The spinal fluid showed an initial pressure of over 350 millimeters and 
contained 2,500,000 red blood cells per cubic millimeter; proteins were 460 milli- 
grams per cent and the platelet count was 350,000. The blood urea nitrogen 
was 33 milligrams per cent; serum protein 7.7 Gm.; albumin 3.8 Gm., and 
globulin 4.8 grams. 

The patient did not regain consciousness and died of respiratoiy failure 
on April 9, 1945. An autopsy "was performed and the final diagnoses wmre : 

1. Congenital “berry” aneurysms of the Circle of Willis. 

2. Bilateral bronchopneumonia 444111 partial atelectasis of lo4ver lobes 
of both lungs. 

3. Hypertrophy and dilatation of the heart. 

4., Gravid uterus. 

Case 2. — G. S. This patient, 27 years old, 4vas delivered of a baby at Uni- 
4Trsity Hospitals on April 12, 1944. She 4vas discharged on April 20, 1944, 
apparently in good condition. Her staj-- in the liospital 4vas uneventful except 
for headaches 44diieh 4vere on the right side and in the occipital region. On 
April 21, 1944, she had se4mral generalized convulsions at home and 44ms read- 
• mitted to the hospital. 

_ A lumbar puncture sho4ved clear, colorless cerebrospinal fluid, 4vith an 
initial pressure of 210 millimeters of 44mter; the microscopic examination sho4ved 
200 red blood cells and 5 444iite blood cells per cubic millimeter. On April 25, 
the patient had con4uilsions 44’’hich began in the fingers of the right hand, spread 
up the right arm, involved the face, and then became generalized. She had some 
papilledema. She 44 ms transferred to the medical service on April 26, 1944. 
Her temperature 44 ms 38.8° C., pulse 70, respirations 18, and blood pressure 
130/80. Examination re4maled slight horizontal nystagmus, stiffness of the 
neck, and hyperactive reflexes. The Brudzinsld sign 4vas positive on the left 
side; the Gordon-Holmes sign 4vas positive on the right side. The cerebrospinal 
fluid 44 ms grossly bloody and had an initial pressure of 320 millimeters of 4vater 
and a final pressure of 150 millimetei’s of 4vater. The Bandy test 4vas 2 plus ; 
red blood cell count 4vas 12,000 per cubic millimeter, and 444iite blood cell count 
44 ms 30 per cubic millimeter, 444th polymorphonuclear cells predominating; pro- 
teins 4vere 66.8 milligrams per cent. A culture of the spinal fluid sho4ved no 
gro4vth of microorganisms. 

On Maj^ 5, 1944, a lumbar puncture sho4ved an initial pressure of 350 milli- 
meters of 4vater and a final pressure of 110 millimeters of 44mter, and yielded 
6 cubic centimeters of xanthochromic fluid. There 44'’ei’e 1,300 red blood cells 
and 5 444iite blood cells per cubic millimeter; proteins 4vere 59.2 milligrams 
per cent. 

The patient continued to have mild convulsions for t4Vo or three days 444th 
occasional nystagmus. On May 5, 1944, she developed 4vhat 4vas thought to be 
a venous thrombosis of the left femoral vein. Her condition improved after 
rest in bed and repeated lumbar punctures and she 4vas discharged on May 
17, 1944. 

Diagnoses . — Meningeal hemorrhage, probably from rupture of congenital 
aneurysm of the Circle of Willis. Thrombophlebitis of left femoral vein. 
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Botsford, Thomas W., and Kinney, -Thomas D.: Acute Salpingitis Due to Friedliinder’s 
Bacillus, New England J. ]\[ed. 235: 539, 194G. 

The authois give a case report of an 80-year-old woman, with acute suppurative sal- 
pingitis due to Friedlander ’s bacillus. The bacillus was recovered from the sputum, peritoneal 
cavity, fallopian tube, and a po.stoperafive wound abscess. 

It is suggested that the lungs were the primary focus of infection. .Tame.s P. Maui;. 


Newborn 

Wiener, A. S., and Wexler, I. B.: The Use of Heparin When Performing Exchange Blood 
Transfusions in Newborn.Infants, .T. Lab. & Clin. Jlcd. 31: lOlG-1019, 194G. 

The authors describe a simple technique thej' use to overcome the main obstacle to the 
successful performance of an e.xcliange transfinsion in infants — i.e., the problem of coagula- 
tion of infant blood upon withdrawal. This pi’oblem was circumvented by using heparin, 
cutting down upon several arterie.s, and replacing 500 c.c. via the .saplicnoiis vein. The 
authors admit that during ''one short period the infant became pale and .showed evidence of 
air-hunger,” but concludes that their procedure might be indicated in .severe cases of icterus 
gravis. Nino of the ten references are those of the senior autlior. C. E. Fon.SOMK. 


Gruber, Seymour, Litvak, Abraham, and Jacobi, Mendel: A Case of Erythroblastosis 
Fetalis Caused by Isoimmunization With the Agglutinogen B, .T. Pediat. 29: 518, 
J94G. 

A case of erythroblastosis fetalis caused by isoimmunization of an Eh-positivc, l.vpc 0 
mother by a type B baby is reported with confirmatory blood serologic findings. 

It is suggested that when an erythroblastosis infant is seen, whose mother is type 0 and 
her Eh factor unknoum, the baby bo transfu.«cd with type 0 Eh-negativo blood. Tlii.? would 
obviate the possibility of giving the infant blood to which he has circulating isoagglutinim'. 

jAM}:.s P. MAia:. 


Cohen, Philip, and Scadron, Samuel J.: The Effects of Active Immunization of the Mother 

Upon the Offspring, J. Pediat. 29: 609, 194C. 

The authors in this well documented paper suggest an Jiddilion to prenatal care. llK-'y 
as.scrt that deficiencies in immunity against diphtheria, pcrtussi.s, or ain- remediable infectma 
which may be endemic may be corrected by appropriate combined immunization of the 
mother during pregnancy. 

Apparently, a.s a result of childhood prophylaxis, women today lack immunity to diph- 
theria in about 50 per cent of case.**, in contrast to 85 per eimt immunity in the preiiniminiz.'i- 
tion era of the past generation. Also that about SO per cent of women and about So percent 
of babies aro not immune to whooping cough as demonstrated by lack of protective aiitibodie.'. 
These two statements arc based on sound .statistical findings which the author.s quote. 

As an added attraction, they suggest that vaccine and toxoid theraiiy may serve to •‘■<'1'' 
press formation of anti-Eh antibodies. 

A program is presented of combined. acti%-e, maternal immunization remedying im- 
munologic deficiencies of the mother to the immunologic advantage of fJie otDjiring. 

Jam as P- 


Wiener, Alexander S., and Hyman. Malcolm A.: Mistreatment of Congenital 

Disease (Erythroblastosis Fetalis) by Transfusions of Eh-Positlvc Blood and Mat 
Serum, J. Pediat. 29: 498, 1940. 

A ca=o ic presented which demonstrate.^ the ineffectivene.-s of Jih po-'ilive 
pared with Eh-negative blood, and the danger of the u.ra of maternal H-nwi wl:en 
infants with congenital hemolytic disease. 
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Gynecology 

Teilum, Gimnar: Gonocjirtoma. Homolatous Ovarian and Testicular Tumors. I. With Dis- 
cussion of “Mesonephroma Ovarii,” Acta path, et microbiol. Scandinav. 23: 242- 
521,. 1946. ' . 

Teilum, of the University Institute of Pathological Anatomy at Copenhagen, details 
exhaustively the morphologic similarity between an ovarian tumor (misinterpreted, accord- 
ing to Teilum, by Schiller in Am. J. Cancer, 1939, as mesonephroma) and the more frequently 
encountered solid or cystic adenopapilleriferous tumors of the testis, sometimes teratoid in 
character. Upon a comparison between tumors of this type to seminoma (dysgerminoma) 
and the chorioma, the author suggests a group of two homologous tumor series between which 
his present case report might be considered as an “intermediate” form. 

The writer feels that the gonocytomas derive their histogenetic origin from early stages 
of the germ cells in the testis or from the homologous remnants of the medullary cords in the 
ovary. In the latter organ, thus not only the dysgerminoma, but also the intermediate form 
(his gonocytoma II) and the primary chorioma (gonocytoma III) appear as a morphogen- 
etically defined group originating from a particular testicular anlage. The author reports 
a case of ovarian mesonephroma which he is of the opinion is a true mesonephroma, in con- 
trast to a form described erroneously by Schiller as “mesonephroma ovarii.” 

The writer concludes that his classification affords a foundation for a more exact 
histogenetic classification, comprising both ovmrian and testicular tumors. C. E. PoLSOiiE. 

Charles, A. H.: A Case of Hydatidifonn Mole at Age 52, Brit. M. J. 4473: 460, 1946. 

The author reports a case of hydatidiform mole occurring in a 52-year-old gravida ii, 
para i. The patient, who had a Eothergill operation eight years previously, complained of 
two months’ amenorrhea and a biown vaginal discharge of one month’s duration. Carcinoma 
of the body of the uterus was suspected, but an endometrial biopsy revealed a mole. Treat- 
ment consisted of a total hysterectomy and bilateral salpingo-oophorectomy. 

A brief review of the literature with respect to age incidence of this condition is in- 
cluded, and it is pointed out that hydatidiform mole occurs more frequently betw’een the 
ages of 20 and 30 years, but the incidence is 2^ times greater in women over 40. Because 
, of the possible subsequent occurrence of chorionepithelioma, he advocates total hysterectomy 
in women over 40 years of age. < E. Gordon Douglas. 

O’Connor, Cornelius T., and Bradley, Joseph J.: Betroperitoneal Hemorrhage Complicating 
Pregnancy, New England J. Med. 235; 648, 1946. 

The authors present a report of a multipara, who, at the eighth month of gestation, de- 
veloped a hematoma probably from hemorrhoidal veins, which filled the cul-de-sac of Douglas, 
and so caused sufficient dystocia to necessitate cesarean section. The hematoma was left un- 
disturbed and eventually absorbed. James P. Mark. 
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850 cases in wliicli it was jjossible to examine the blood of botli mother and child. They 
confirmed the already well-recognized importance of the Eh factor in the production of 
hemolytic disease of the newborn. The writers demonstrated a statistically significant clTcct 
of Eh incompatibility in relation to total fetal abnormalities, although the incidence of indi- 
vidual abnormalities such as stillbirth and prematurity was probably too small for valid 
analysis. 

The authors call attention to the evidence that A, B^ 0 incompatibility may be a cause 
of hemolytic disease, especially the milder manifestations such as late anemia since (1) there 
was a rise in the iso-agglutinin titer in the maternal serum, and (2) because in 595 cases there 
was complete compatibility between the maternal and infant blood in which there were only 
two doubtful cases of icterus gravis. 

The writers report a higher incidence of icterus gravis flian in most previously reported 
series, 10 of 850 cases, an incidence of 1 in 85 as reported ; e.g., to 1 in 200 cases by Burnham. 
There was no correlation found between the anti-Eh titer of the maternal .cerura and the 
severity of the hemolytic disease in the infant. The iso-agglutinin titer in the maternal 
serum, early in pregnancy, was not significantly higher in fho.se cases in which there was 
a possibility of immunization by the fetus than it was in those in which the mother and 
child belonged to compatible blood groups. At, or more often shortly after, delivery, the 
titer of the maternal isoagglutinins corresponding to the infant’s A or B factor became ele- 
vated; This rise appeared to be associated in most instances with the sccretor state in the 
infant;. but in some mothers of the 0 group, a nonspecific rise of a much lower degree was 
noted in the antibody not corresponding to the infant’s antigen. 

Among two series of cases, the one consisting of 100 Eh-positive and 100 Eh-negative 
women, and the second series of 1,379 women unselccted in respect to the Eh factor, there were 
no significant differene between the total incidence of ob-stctric accidents in Eli positive and 
Eh negative. On the other hand, there was among the Eh-negative women a significantly 
higher incidence of prematurity, stillbirths and icterus gravis neonatorum. C. E. For,.SOME. 

Bobbins, S. L., Parker, F., Jr., and Doyle, W. C.: The Use of the South African Frog 

(Xenopbus Laevis) in the Diagnosis of Pregnancy, New England J. Mod. 234: 784, 

194G. 

The extrusion of eggs by the South African clawed frog on stimulation by mam- 
malian gonadotropic hormones, such as arc excreted in the urine of women during preg- 
nancy, offers a desirable test for pregnancy. Eight to ten hours are required for the re- 
action. 

In a carefully controlled series of 100 consecutive routine urine analyses, the tc.st gave 
no false-positive reactions, but in four cases of low-tiler urines it failed to give a po.«itive 
reaction. Jamus P. Maki:. 


Wiener, A. S., and Sonn, Eve B.: Permeability of the Human Placenta to Iso-Antibodlcs, 

J. Lab. & Clin. Med. 31: 1020-1024, 1940. 

The authors describe two cases of erythroblastosis due to A and B sensitization. By 
means of comparative titrations by the agglutination and conglutination techniques of the 
alpha and beta antibodie.s in the maternal and infants’ sera the writers found indication? that 
glutinins (univalent antibodies) traversed the pl.'iccnta more readily tlian agglutinins O"' 
valent antibodies). The author.-- conclude that this evidence supports the hypotliesis that 
rlutinin- or blocker.-, arc compri.-ed of smaller molecules than .agglutinins. Eleven of 
references are those of the senior author. 


Abortion 

Bloch, Suzanne: Abortion in Mice Prom Injections of Colostrum and Milk. Gynaecology 

121' 204-212, 1940. . , , 

Bloch, of the Zoological Institute at Basel University, demons rated 
pcritone.H injection of cow’.- colo.-trtJm and cow’.- mil): produced abortion w pr^. o - 
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Naturally, wlien tlie infant’s boGy contains only small amounts of Eh antibodies, the 
disease is self-limiting, and recovery follow’s whether Eh-positive or Eh-negative blood is 
transfused. But the argument to use Eh-positive blood when treating erythroblastosis infants 
in order to absorb excess antibodies and thus bring about a cure more rapidly is fallacious. 

A suggestion that the mother is the ideal donor for all cases of erythroblastosis, includ- 
ing those due to A-B sensitization is important to remember when Rh-negative donors are not 
available. Two washings of her blood in saline are sufScient to remove the plasma containcy. 
the harmful antibody. James P. Make. 

Swan, Charles, and Tostevin, A. L.: Congenital Abnormalities in Infants Pollowing In- 
fectious Diseases During Pregnancy, With Special References to Rubella, M. J. 

Australia 19: 615, 1946. • 

The authors report the investigation of 56 infants and two fetuses. Forty-six of them 
were found to have congenital defects. In 40 instances the mothers suffered from rubella in 
pregnancy. Thirty-six of the infants and fetuses exhibited congenital defects. Among 
these cases, four of the mothers had rubella in the first month of pregnancy, 19 in the sec- 
ond month, eight in the third month, two in the fourth month, and one in the fifth, sixth, 
and eighth months. In the remaining case the duration of the pregnancy at the time of infec- 
tion was not determined. In three cases in which flie infant born subsequently was normal, 
the mothers had contracted the disease in tlie second, fourth, and sixth months of pregnancy, 
respectively. In two instances in which rubella was contracted less than a fortnight before 
conception, the offspring -were apparently normal. The infectious diseases during pregnancy 
in the remaining 16 cases included eight cases of morbilli (two babies abnormal), three cases 
of mumps (all babies had defects), two cases of varicella (one baby deformed), two cases of 
herpes zoster (both babies abnormal), and one case of scarlet fever (baby defective). 

Wm. Berman. 

Miller, Herbert C.: The Effect of Diabetic and Prediabetic Pregnancies on the Fetus and 

Newborn Infant, J. Pediat. 29: 455, 1946. 

The purpose of this paper is to review our present knowledge of diabetes and to present 
recent investigations that have been made on the etiology of the high fetal and neonatal 
mortality in diabetic pregnancies. 

The tendency toward an increased birth weight among infants born to diabetic mothers 
IS recognized by all. This has led many investigators to speculate that the growth hormone 
of the anterior pituitary might be not only diabetogenic for the mother, but growdh producing 
for the fetus. / 

The high mortality rate of infants born of diabetic mothers has been the object of 
several studies carried out by IVliite and other workers, and by Smith, Smith, and Hurwitz. 
The latter conclude from their investigations that there is a deficiency in the production 
of steroid hormones by the placenta during diabetes which causes fetal death. They have 
suggested large doses of diethylstilbestrol beginning about the sixteenth week of pregnancy, 
in order to counteract the lagging production of estrogen which apparently occurs in the 
latter part of some diabetic pregnancies. 

White and Hunt, using estrogen and progesterone, reported marked success in lower- 
ing the number of fetal deaths. 

The author is of the opinion that it is too early to judge whether or not the replace- 
ment therapy employed by the investigators mentioned is going to be uniformly successful 
in reducing the high mortality among offspring of diabetic mothers. James P. Mark. 

Pregnancy, Physiology, Etc. 

Bryce, Lucy, Jakobowicz, Rachel, and McArthur, Norma: Studies of Maternal and In- , 

fantile Blood Factor Relationships, M. J. Australia 2: 217-224, 1946. 

The authors, surveying the data from Queen Victoria Hospital, the Australian Red Cross 
Transfusion Service, and the Walter and Eliza Hall Institute emerged until a group of 



Necrology 


C HARLES SUMNER BACON, M.D., identified wth medical progress in 
Chicago for more than half a centiuy, teacher, and author, died at the 
Grant Hospital there on Jiil}' 10, 1947, having reached almost his ninety-fiisl 
year. Graduating from Norllnvestei-n University in 1884, he studied abroad foi- 
several years, and then served from 1903 to 1926 as head of the Department of 
Obstetrics and Gjmeeologj’’ at tlie University of Illinois. He also vas a.ssoeiatcd 
with the fonner Lying-in Ho.spital,’ and for many years was active in the work 
of the Municipal Tuberculosis Sanitarium. Dr. Bacon wa.s a member of many 
medical societies and twice president of the Chicago G^mecological Society. In 
1925 he received the Golden Decoration of Honor from the Austn'an Eepnblic in 
recognition of his relief work after the Fir.st World War. 


Correspondence 


Z'o the Editor: 

Because of the prevalent opinion that the po.stcoital e.'carninalion of tlie cervical 
mucus in the sterile i)atient is a fairly modern diagnostic procedure, I thought it might 
be of interest to call attention to the following quotation from Sims' V Urine Hurgery 
(William Wood & Co., 1873, page H-ol). 

''If we take a drop of semen from the vagina immediately after se.xual intercour.^-e, 
and jdace it under the niicro.scope, we shall see the hurried movements of seemingly thou- 
.sands of .spermatozoa. But this is not the best v.-jiy of studying the phenomena of their 
movements. The best plan is to take a droj» of mucus from the canal of a perfectly normal 
cervix uteri some fifteen or twenty hours after sexual intercourse. We shall then be better 
able to examine the spermatozoa; for we .‘•hall see them in the fluid that serve.*) a.s the 
means of their finding their way towards tlie ovum." 

If this te.st is to be de.«ignated by the name of its originator therefore, probably v.-a 
should call it the "Sims Test," which, I understand, is the title it is de.dgnated in Bnglau'b 


New Youk, May 20, 1947. 


O’, h. Bvxto::, 
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Human colostrum, obtained before and after deliverj^j also caused abortion, but the 
human, milk did not exert this effect. The toxic effect of these agents producing abortion 
increased with the change from cow or human colostrum to cow’s milk, but was not apparent 
with human milk. 

When progesterone Avas administered simultaneously it was not able to prevent the 
abortions produced by colostrum and milk injections. The author makes no mention of the 
content of fat comparison in the cow or human milk. C. E. PonsOME. 

Anesthesia, Analgesia 

Brown, Arthur E.: Spinal Anesthesia and the Pregnant Woman, M. J. Australia 11: 488, 

1946. 

The author reports a death from spinal anesthesia in a 29-year-old gravida vii who 
was to .have had a cesarean section for a persistent transverse presentation. Her prenatal 
course had .been entirely uneventful. The author reviews the literature on the susceptibility 
of the pregnant woman to spinal anesthesia. William Berman. 

Parmley, Ray T., and Adriani, John: Saddle Block Anesthesia — Its Application to 

Obstetrics, New Orleans M.' & S. J. 99: 373, 1947. 

Experience with saddle block anesthesia in the management of labor and delivery is 
described. A wheal is raised with uovocaine over the third lumbar interspace and an ordinary 
spinal needle introduced. Nupercaine, 0.5 c.c. of ^200 solution is mixed wdth 0.5 c.c. of 10 
per cent glucose solution in a 2 c.c. syringe. This is injected into the spinal canal while the 
patient is in a sitting posture. The patient remains in a sitting position for thirty seconds 
after injection of the mixed solution. Care is taken not to inject at the height of a contrac- 
tion. The hjTperbaric solution being heavier than spinal fluid bathes the sacral segments 
and produces a sensory anesthesia over the buttocks and vulva area. Motor paralysis also 
occurs in the perineal muscles. 

This anesthesia was used on 156 cases without serious complication. Nausea and vomit- 
ing occurred in 10 per cent. A drop in blood pressure averaging 10 mm. of mercury was 
observed in 50 per cent of the cases. In five cases blood pressure dropped below 80 mm. 
systolic, but rapidlj" returned to normal. Anesthesia was established within 2 to 5 minutes 
and lasted about three hours. William Bickers. 


Mammaiy Glands 

Taylor, Mary D., and Way, Stanley: Penicillin in Treatment of Acute Puerperal Mastitis, 
Brit, M. J. 4480: 731, 1946. 

Ten cases of puerperal mastitis are reported, only one having an abscess. This represented 
an incidence of one in 154 patients. Penicillin in "large” doses (12,000 to 20,000 units 
intramuscularly every three hours) ivas prescribed and nursing encouraged. Disability varied 
from two to seven days, but pain did not exist beyond three days. The abscess was aspirated 
on two occasions but was not incised. The authors emphasize the importance of early treat- 
ment and the ineffectiveness of penicillin locally. R. Gordon Douglas. 
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should serve as a fruitful held for studying early deA^elopnient, rate of gi-owtli, 
and similar aspects of squanious cell carcinoma. 

Since July, 1931, 153 patients Avitli leueoplakia of the vulva have been 
processed through the University of Michigan TTospital. Of these, 343 Avere 
seen prior to July, 3945, and Avere treated in the customary manner Avith cA'cry- 
thiug from soothing lotions to surgeiy. These Ave shall call our prestudy group 
in contradistinction to a study group of 36 patients subjected to eai-eful scrutiny 
and obserA'ation since Jan. 3, 3946. This study group includes 25 patients 
from the prestudy category and 13 ucav ]>atients first seen during 1946. 

The avei-age age for the 143 ijatients in our prc.stud3'^ group Avas 55.6 j’cars. 
The elde.st Avas 80 and the 3miingc.st 23 yenrs. That leucojhakia is not exelu- 
shmly a disease of the aged is .shoAvn by the fact that one of our patients Avas 
aged 30 years, and tAvm Avei-e 23 3mars of age. One of the latter Avas pregnant. 
Green-Arm3’’tage'’ reported a ea.se of adA'ajieed leueoplakia in a ])regnant 
AA'oman aged 42 3'ears. He also mentioned four other imstanees occurring dur- 
ing pregnancy. Klaften” reported leueoplakia and .subsequent kraurosis in a 
6-3"ear-old child. The diagno.sis aa'us conhrmed 1)3'^ biop.S3^ ICetron and Ellis' 
noted AmUar changes in an 8-3"ear-old child Avhich they temijorarily cla.ssificfl 
as leueoplakia. 

Rigby'^ .states that leueoplakia is uncommon in the Negj-o race. De Lima 
Filho’'* listed one Negro Avoman in his .series. Thej’C Avere no Negi'o patients 
in our series. 

The marriage and pai-ity .status among our 343 prestudy patients ai’o shoAvn 
in Tables I and IT. 


TAnr.E I. jUAKiTAr, Ktati'.s 


lAIarried 

AVidowed 

Dh-orced 

Single 

Status unknown 


97 

37 

] 

7 

1 

M.'! 

07.7% 

2.0.8% 

0.7% 

•t.9% 

0.7% 

300.0%> 


TAtii.i; It. Pacity 

P:irnus 


97 

07.7% 


Nulliparoii.s 


.AO 

20.9% 


P.'iritA' unknou'Ji 


10 

1 1.1% 




li?. 

99.7% 



no- 


One hundred fourteen, or 78.5 per cent, of the 343 patients Avere post me 
)ausal. In 30 the menopause had been artificially induced. 

The .s 3 un])toms comidained of are .shown in Table 111. I'he averatre dura- 

ion of re.sults obtained in the pre.study gnmj). 

Thirty-three, oi- 23.3 j)e)- cent, had an associated eareinonia presumafit.' 
m a leucoplakic basis. This incidence is le.ss than half the commonly 

iO per cent noted by T au.ssig. _ . . , , r-mv 

Treatment for the pre.study aroup included a vanety ‘ ; 

nid excision or vulvectomy in 54 cases. Tliere Avere 33 reenrrcnccs -• •< 
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Original Communications 

LEUOOPLAKIA OF THE VULVA- 
Preliminary Report 

Norman F. Miller, M.D., Max H. Parrott, M.D., Joan Stryker, M.D., 
Gardner M. Riley, Ph.D., and Arthur C. Curtis, M.D., Ann Arbor, Mich, 
(From the Department of Obstetrics and Gynecology, University of Michigan) 

G ynecologists, dermatologists and most experienced physicians have 
long recognized as a clinical entity the. vulvar lesion characterized by 
grayish white patchy thickening, fissuring, edema, and areas of atrophy. Yet, 
the etiology of this troublesome lesion is unknown, its clinical course is ob- 
scure, the histologic picture controversial, and a satisfactory treatment want- 
ing. Indeed, there is not even complete agreement among physicians as to 
what the condition should be called. Brewer^ gleaned 18 different names from 
the literature, none of which has received universal approbation. It may not 
matter much just what this entity is called, but there should be agreement 
on a suitable and appropriate term. For a somewhat similar condition occur- 
ring in the mouth Schwimmer,^ in 1877, coined the word “leucoplakia.” Taus- 
sig,^ in this country, fostered use of this term for the vulvar lesion. Since the 
condition generally is characterized by an easily visualized grayish white 
patchy thickening frequently associated with fissuring, edema, and later with 
atrophy, and, since the disease is by no means confined to postmenopausal 
women, we prefer the term leueoplakia. In this report the term is used in 
its broad sense to include both the hypertrophic as well as an atrophic (krau- 
I’osis) phase of the disease. 

Our interest in leueoplakia stems from two sources: first, an increasing 
awareness of the numerous shortcomings in our concept of the disease and its 
treatment. ^Ye recognize many of its characteristics, but, like so many pieces 
of a jigsaw puzzle, we do not know how they all fit together. Second, leuco- 
plakia appears to have considerable cancer potentiality and for this reason 

‘Presented before the New .York Obstetrical Society, Jan. 14, 1947. 


Note: _ The Editors accept no responsibility for views and statements of authors as pub- 
iisiied in their ' ‘ Original Communications. ’ ’ 
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histologic appearance of the atrophy so well deseribed by Montgomery, Coun- 
sellor, and Craig^° and best known under the term kraurosis. Since these two 
conditions not uncommonly occur as associated lesions in the same patient, 
the possibility of a transitional phase seems logical. Just which direction the 
transition goes, however, is still a controversial matter. Taussig seemed con- 
vinced that the changes generally grouped under the term hypertrophic pre- 
ceded those of atrophy. Terrhun,® on the other hand, took the contrary wew, 
and with this Brewer^ appears to agree. Cinberg^ does not recognize kraurosis 
as a disease entity. The picture is further confused by the trauma from 
scratching or rubbing, secondary infection, and such conditions as Lichen 
Planus which presents a histologic lueture not unlike that seen in leucoplakia. 
(Pigs. 1 to Q.®’) Perhaps as we continue to observe the individual patients in 
our sei’ies and repeatedly biopsy the lesion we may crystallize the true course 
of events in leucoplakia of the AUilva. 



Fig. 1. — Hypertrophic leucoplakia. (1). Stratum corncum uhowlnf: marked hyperlrnph.' 
(hyperkeratosis). (2). Stratum granulosum showing a marked Increase In the normal 
of cell layers. Note the Increase or capping effect over the retc pog.s. (.3). Stratum spinosurn 
or prickle cell layer showing marked hyperplasia with elongation and widening of the 
pegs (acanthosis). (4). Stratum germlnativum or basal layer showing enlargement 
cells wltli an increase in their grouping over tlie tips of the rote pegs. I..lquefnctlon netro- 
not yet remarkable. (.0). Early cellular infiltration in the dermis. 


Since the average age of women with leucoplakia of the vulva is 55 ycni’s, 
it is not surprising that a reasonable number should present other evidence 
of organic disease. A list of coexisting disease in our study group of 55 pa- 
tients is shown in Table 

Some of the 36 patients had more than one co-existing organic disease. 
We arc not impressed by any apparent rclation.ship to the vulvar Ic.sion. There 

were no diabetics in our study group. 

The blood pressure determinations were not remarkable. Nine pnUm- 

revealed a pressure of 150/90 or over. 

Hospital. 
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Table III. Symptosis 


Pruritis ' 

' 108 

Irritation and burning! ■ 

1 31 

A'aginal discharge 

20 

Pain and burning on urination 

' 11 

Pruritus ani 

9 

Ulcers 

8 

Pain in vulva ^ 

8 

Bleeding 

6 

Dyspareunia 

2 


Table IV. Results op Treatment in Prestudy Group 


Unimproved 

21 

14.6% 

Moderate improvement 

25 

17.4% 

Greatly improved 

26 

18.1% 

Died 

16 

11.1% 

No follow-up 

55 

38.3% 


143 

99.5% 


cent) among the surgically treated patients. Table IV gives a rough evalua- 
tion of results obtained in the presindy group. 

These results should not be interpreted optimisticall 3 ^ Experience has 
shown that improvement is frequently temporarjL Furthermore, the results 
shown in Table IV do not reflect the heartache and discomfort suffered by 
these patients with each succeeding therapeutic failure or as a result of genital 
contraction following vuh'’eetomy. Neither does it portraj'- the futility felt by 
the physician in his search for a cause and cure. 

Our planned study of leucoplakia began in January, 1946. Since then 36 
patients (11 new and 25 return cases) have been processed according to the 
schedule shown in Talfle V. For a Amriety of reasons it was not possible to 
achieve the full prescribed study for every patient. Such data as Avere ol)- 
tained form the basis for the remainder of this report. In developing this 
program of study it Avas hoped that Ave might : 

a. Investigate many of the frequentlj^ Amiced but inadequatety studied 
causative factors. Bj’- so doing Ave hope to clear the Avay for further study 
regarding etiology later oii. This preliminai’y report is largely a summation 
of this phase- of our Avork. 

b. Contribute toAvard a better understanding of the clinical course of 
leucoplakia. 

c. Gain a clearer picture of its histopathology through study of repeat 
biopsy material. 

d. ImproAm our treatment. 

e. EA-aluate more accurately its precaneerous potentialities. 

While our experience Avith leucoplakia of the AudAm has been extensiA''e, 
it did not become intenshm until 1946. We haAm purposely aAmided becoming 
Avedded to any fixed concept of the disease beyond that Avhich has been neces- 
sary to serve as a common meeting point for discussion. We recognize the 
clinical characteristics and the Amrious histologic pictures presented bj^ ad- 
vanced leucoplakia of the vulva. We are also familiar Aidth the clinical and 
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T.<\ble V. Leucoplakia Data Sheet 


UNIVERSITY OF MICHIGAN HOSPITAL 
Department 
of 

Obstetrics and Gynecologj- 

Name Age Ho.si)i(al Number^ 

Address 


Marital Status Parity . 

]. History 

2. Pliysinal examination 
.‘I Dermatology refciTncc 

4. Allergy reference 

5. Psycliiatry reference 
C. Medical reference 
7. Oral surgery reference" 

S. Urinaly.sis 
9. Blood study 

10. Blood ascorbic acid 
13. Blood vitamin A 

12. Gastric analysis 

13. Biop.sy 

34. A^aginal smears 

35. 3 7 Ketosteroids 
IG. Estrogen assay 

17. Gonadotropins (F.S.H.) 

18. Culture (bacterial) 

39. Yeast culture 

20. Pholograpli 

21 . 

22 . 


Race Series Number. 


I 


TAnr,K VI. CoE.\'iSTi.vn Oeoakic Dikea.se 


Hj-perlension 

Obesity 

Organic heart disease 
Arthritis 

Secondary anemia 
Pernicious anemia 
Generalized arteriosclerosis 
Pelvic relaxation 
Alenopausal bleeding 
Cervical polyi) 
lUerine tibroids 
Asthma 

Ihirieositie.s of legs 
Tuberculosis ( arrested ) 

Hypothyroidism 
Cliorioretinitis 
Sjyina bifida occulta 

Normal he.althy women uitfimit ,a.s.«ociafed disease 
I’yegnancy 


9 

8 


4 

O 

o 

») 

• > 

o 


3 

3 

1 

3 

1 

3 

3 

3 


1 


Blood .soroloity vent; nogtitive in nil Init one in.sttinee. DeLiinn'’ eoiisidc k '! 

syphilis n sti-ong pi-edi.sposing faelor, 

Urinalvses were tiegalive iji all but foui- patients. One of thc.se tva.s foinif 
to have oceasiontil glycosuria, while three olher.s slnnvcd evidence of urituny 

tract infection. , c 

Twcittv-foitr patients had complete blood .studies. Of this number b ■ 

por cent) iverc reporlwl .is iionnal by llin br.iiriH.loKi.sl. T..,, Ml.(> I"''' ‘■™. 

kowocl cvi(l,!nM of infoolior. r.« hulic.Vcd by ."b. 
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Fig. 2.— Transitional type of leucoplakia (leucokraurosis). (1). The stratum corneum 
included in this bracket shows parakeratosis (retention of the surface cell nuclei) with some 
edema and loss of lamination. The granular layer is partially absent in this segment, in- 
dicating rapid proliferation of the epidermal cells. (2). The dermis at the right is heavily 
infiltrated with lymphocytes. (3). Hyperkeratosis of stratum corneum. (4). Moderate 
acanthosis throughout the stratum spinosum. (5). The deiTnis at the left reveals a marked 
collagenous degeneration which extends more than two-thirds across the section. Note the 
blood vessels in this area have been almost entirely obliterated. (C). Dilated blood vessels 
at the margins of the areas of active infiltration. (7). The basal layer in this area shows edema 
and loss of palisading with patchy iiquefaction necrosis. 



Rfrot, — Moderately far-advanced atrophic leucoplakia (kraurosis). (1). Hyperkeratotic 

(2). The stratum granulosum is easily made out though patchy In areas, 
layer is atrophic. Practically all evidence of the rete pegs has disap- 
lavpr 5 been compressed by changes in the upper dermis. Note: The basal cell 

pprmin ^^■^.su'ented and irregular having lost the orderly palisade appearance of normal 

p ‘ <iue to liquefaction necrosis and intercellular edema. (4). The upper 

dermis has undergone hyaline and collagenous degeneration. (5). The mid- 
mn?*® a moderately diffuse cellular infiltration. (6). The lower dermis shows very 

other than some increase In fibrosis. (7). A keratotic plug in an epidermal 
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Fig. C.— Transitional leucoplakla .showing ' nin pigment. (I). Along 

the superficial dermis pigment is seen. Hyaline • ;• adjacent to tlie.“e melanin 

agglutinations probably accounts for its being h- : : The melanin origiimtcii 

in melanoblasts of the ba.sal ceil layer but was liberated by liquefaction necro.sis of tliat layer, 
and later phagocytlzed and trapped in the homogenized tis.sue of the superficial dermis. (2). 
Stratum comeum shows little or no hyperkeratosis. (3). Focal lymphocytic infiltrations. (4), 
Dilated apocrine sweat gland. (5), Smooth mu.scle bundle. (C). Acanthosis with elongation 
of the rete pegs which are being compressed by the underlying, dermal, hyalin changes. (7). 
Edema and hyaline, collagenous degeneration in the superficial dermis. 



Fig. ' 
trast from 
(krauro.sis) 


a 

on 


Tissue .section.s taaen from a p.-irtlal vulvectomy. TiiC.^e 
)iypr'rtrnp)iic Ifrucoplakfa on tho Ji'ft to a 
the right, occurring slmultancou-sly in the tame patient. 


f-liow n 

atrophif 



i 



Volume 54 
Number 4 


LEUCOPLAKIA OF VULVA 


549 


toxic granulations, or an increased white count. The fact that 41.6 per cent 
revealed evidence of infection is interesting in view of the inflammatory in- 
filtration seen in the dermis in leueoplakia. Since 50 per cent of the patients 
studied showed no evidence of infection in the blood picture it is probably 
safe to assume that the changes noted were due to infection elsewhere in tlie 
body. Two of the 24 patients having complete study demonstrated the picture 
of pernicious anemia and two revealed idiopathic hypochromic anemia, a 



Fig. 4. — ^Leueoplakia showing Assuring. (1). Area of Assure showing some secontlai'y 
infection and granuiation tissue. Tliere is marked ceilular inAitration throughout tlie see- 
tlon. (2). Numerous dilated vessels of the dermis, part of tlie granulation tissue. 



t '*< — leueoplakia showing dermal edema and early collagenous change. (1). Only 

I ^ There is still evidence of acanthosis. The rete pegs are compressed 

'pf>u etrophy. (;{). The upper dermis shows marked edema which has replaced the 

eeuuiar InAitration and the blood vessels of the area. (4). Lower dermis showing moderate 
cMdence of cellular inAitration. 
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higher incidence than we would normally expect. Minor blood abno]'inalitie.s 
were noted in two patients. 

Study of the vaginal secretions .showed only one patient witli active tri- 
chimonas vaginalis vaginitis. 

Yeast cultures were positive in five, but clinical evidence of yeast infec- 
tion was not evident in any of these five individuals. 

Twenty-six of the 36 patients in our study group were examined by a 
dermatologist. In 21 instances he concurred in the diagnosis of leucoplakia. 
In three his diagnosis was Lichen Simplex or Lichen Planus, but two of 
these had what histologically ajid g 3 mecologically was considered to be leueo- 
plakia. Li two others his diagnosis was neurodermatitis and monilia vulvitis. 
Both of these patients had the hi.stopathology of leucoplalcia. 

Because nervousness and emotional instabilitj^ is frequentlj’^ noted in pa- 
tients Math pruritis, a careful evaluation of the emotional status was deemed 
an iniiDortant paid of this studja Consequent! j’’, ps.vehiati'ie consultation was 
requested and a definite report receiA'ed for 32 of our stud.v group. The find- 
ings are grouped as follov's : 

Table VII. P.sycuiatkic Coxsultatioxs 

Definite contributory p.sychoneurotic background 7 

Some emotional in.«tability but of que.«tionabie .significance 1.3 -iO.O'/r 

No evidence of any p.syclioneurotic contrilmfing factor 11 3iA^/r 

Organic brain di.scaso* 1 3.1 

32 O'l.-l 


The possibility of a conversion t.vpe p.sj'cboneurosis predisposing to the 
development of a chronic irritative vulvar lesion bas long been suspected. 
Emotional instabilitj" is likelj' to be a factor in aggi-avating and jjrolonging 
the pruritic phase of the disease, hut we cannot yet assume a cause and ell eel 
relationship. Future contributions on Ibis asiiect of the disease .should be of 
considerable interest. 

Park.s” emphasized the similarit.v between certain oral and vulvar lesions. 
Fourteen of our patients were exajuined b^' oiail surgeons. One revealed two 
.small patches presumably of leueojdakic character and four .showed either 
gingivitis or stomatitis. Chronic irritation is thought to be a factor in leiieo- 
plakia of the mouth; and, we have given considerable iJioU'rht to irritation. 
.such as trauma from rubbing or scratching, as a causative faetoi- in vulvar 
leucoplakia, but we have not j’-et been able to evaluate its role as an etiohanc 
factor. 

Twenty-five of oui- group were .studicfl Avith refei-encp to allergic nuitiJ- 
fe.stations. Fourteen, or 56 per cent, had no allergic history or reeognizabh* 
sensitivity. EIcatu. or 44 per cent, revealerl an allergic bai'kgroiind of vari- 
able severity, and in tAvo the pruritis Avas .somewhat relieved a ft or removal of 
the offending allergen. 

Because of the hypcrkerato.ses noted in vitamin detim'rmy tin- possi- 
bility of leucoplakia being a nutritional disease has been of more than easn.'. 
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Fig. 8. — ^Intraepidermoid carcinoma developing in leucoplalcia. This type of lesion has 
all the characteristics of Bowen’s disease and must be judged by the same criteria. These 
are listed: (Lee McCarthy, Hlstopathology of Skin Diseases, St. Louis, 1031, The C. V. Mosby 
Co., p. 452). (a). Hypertrophic epithelium with dyskeratosis. (Faulty development of the 

epidermis in whicli the prickle cells undergo abnormal, premature or imperfect keratinlza- 
tion). (b). Preponderance of intracellular edema over intercellular edema, (c). Numerous 
niitotlc figures, (d). Clumping of large cells with giant nuclei, (e). Hyper- and jmrakeratosis 
of the stratum corneum with Invagination through the stratum granulosum. (f). General con- 
fused appearance of the basal layer. 

In reference to Fig, 8: (1). Invagination of the stratum corneum through the stratum 
granulosum. (2), A keratin plug deep within the prickle cell layer. (3). Area showing 
marked intracellular edema. (4). Stratum corneum showing marked hyper- and parakeratosis. 
(5). Prickle cells deep within hyperplaatic epithelium and showing loss of polarity, premature 
keratinlzatlon and a tendency to form intraepidermal pearl configurations. (6). Loss of 
polarity of the basal cell layer. (7). Within this area are few large cells with large nuclei. 
Mitotic figures cannot be made out at this magnification. 



... 9. — Carcinoma developing in an atrophic leucoplakia (kraurosis). (1). Atrophic 

showing an atypical arrangement of the cells. (2). Keratohyalin mass below the 
T surrounded hy carcinoma cells. This is a cornifiying squamous cell carcinoma, 
lino i,^^™matory cellular infiltration. (4). Carcinomatous downgrowth with small keratohya- 
iine Plugs. (6). Small nests of carcinoma, cells. (6). Collagenous tissue of the dermis which 
IS one morphologic feature of atrophic leucoplakia (kraurosis). 
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Blood plasma ascorbic acid levels were determined for 22 patients. Tlie 
results are shown in Table X. In 14, or 63.6 per cent, the levels were normal 
or above. Mo.st of the ascorbic acid determinations were by the titration 
method of Farmer and AbF^ employing the indicator 2-6 dichloraphenolindo- 
phenol. In a few patients ascorbic acid levels were determined by the colori- 
metric method of Roe and Kuether.^® 


FREE 

HCI 


NO 

FREE 

HCI 


Table IX. 


BLOOD PLASMA ASCORBIC ACID 




The concept that Icucoplakia is as.socialcd with an estrogen deficiency Im*' 
been rather widely accepted. i\Io.st textbooks on gynecology name c.slrogen 
dcficiencv as an etiologic factor. That this seems unlikely is borne out by our 
studies and is further supported by the fact that Icucoplakia may 
out improvement in young women during pregnancy when the e.strogen icU‘ s 
are normally high. Table XI shows the results of urinary estrogen as.saj > 
26 patients in our study group. Twenly-tiro, or 84 per cent, had nor^^^^ 
above normal estrogen excretion rates. All urinary ‘ j,. 

by the method of Gallagher and Koch.^'^ The procedure consisting of sepa . 
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interest, Swift^~ described a series of patients witli vnlvai- changes which he 
attributed to vitamin A deficiency. In Swift’s opinion the difficulty was not 
due to an absence of vitamin A but rather, to a lack of hydrochloric acid in 
the stomach, which he claimed, resulted in failure of utilization of vitamin A. 
Since pruritus, vulvae on a leucoplaldc basis is not a particularly common 
symptom among women with imrnieious anemia in whom an achlorhydria is 
a constant finding this cause and effect relationship does not seem to be borne 
out in fact. Nevertheless, the possibility of a vitamin A deficiency playing 
an etiologic role is intriguing. In order to check on this, blood vitamin A 
determinations were made on 10 patients in our study group and in onlj’^ one 
instance was the level below limits accepted as normal (Table VIII). All blood 
vitamin A determinations were according to the colorimetric method of Dann 
and Evelyn^^ using antimony trichloride as the eolor reagent. 


BLOOD PLASMA VITAMIN A 


50.0?l- 


4ao% 


30.0% 


^ 20011 


10.01 
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. . . . . 





-I . . . 



. . ^ . 1 
. Eg. . -1 

. . . . , 




• • -IsIati • 


• • . j . • . 1 • El]. •!. • • -I 

fsbl 

1 

1 

1 

1 

Mil 






Ml 

II 1 

1 1 1 


HYSTERECTOMY 


I- 3 YRS. I 4-10 YRS.I I l-ZO YRS. I 30 + YRS. 
POST MENOPAUSAL 


Table VIII. 


The gastric acidity was noted in 12 patients. Six revealed free hydro- 
chloric acid and six had no free acid (Table IX). Two of the later were 
pernicious anemia patients. An achlorhydria is not found in healthy individ- 
uals, although it has been stated^® that 25 -i^er cent of the general population 
over 65 years of age have no free hydrochloric acid. While the number of 
acid determinations in our study is not yet large enough to be of significance, 
the fact that many patients with leucoplakia are eldei’ly, and one-half of the 
women in our series on whom the test was made did have free hydrochloric 
acid would seem to minimize any important relationship. Furthermore, three 

of the six patients with an achlorhydria had a normal or high vitamin A 
blood level. 
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In order to explore further the possibility of hormonal imbalance, urinary 
F .S.H. determinations were carried out on 20 Avomen in our series. The RS.TT. 
(gonadotropin) te.st is a biologic test for urinary follicle stimulating hormone, 
utilizing the uterine respon.se of the immature mou.se. The te.st as used in 
this study is designed to detect amounts of this hormone in exce.ss of that 
pi'esent in the urine of normal premenopausal women. A positive te.st is the 
normal finding for postmenoiDausal Avoraen. A negatiAm test is obtained in 
premenopausal Avomen except at mideymle AV'hen a positive test may he ex- 
pected. The re.sult.s rcAmaled in Table XITI shoAV a deviation from normal in 
three instances (8, 44, 29), but the findings are not .sufficiently unu.sual to he 
significant. 




URINARY (GONADOTROPIN) PS.H 

1 i ! 



1 1 1 
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1 1 




! ! ! 

1 1 
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1 
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1 1 

1 

1 
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1 

! 



PRE MENOPAUSAL 

MENOPAUSAL 

I-3YRS.I 

HYSTERECTOMY 

4-10 YRS. 1 11-20 YRS.I 20+YRS. 
POST MENOPAUSAL 



Tabic xiir. 


Treatment: To our hnoAAdedge there is as yet no entirely siitisfiictovy euro 
for leucoplakia of the AUilva. Since its cause is not yet knoAvn therapy con- 
tinues to be largely empirical aimed at the relief of .symptoms. To this end 
innumerable remedies liaAm been adA'oeated, but none has proved entirely sat- 
isfactory. During the past year avc have tried a number of different prepara- 
tions, none of Avhich has so far shoAvn any I’eal promise. Tlio remedie.s being 
indiA'idually te.sted are; 


1. Alfa-Kay ointment applied locally using airtight dre.ssings. Five to 9 
treatments at Aveckly intervals. 

2. Ascorbic acid — hOOO m<j;. daily. 

8. Benadi-yl — 50 mg. thi-ee times a day orally. 

4. CIiloro))hylI ointment applied locally. 

5. Lanolin. 

6. Oretone^' ointment (5 mg. per e.c.) locally and oretone 10 mg. lliroe 
times a day orally. 

7. Pyribenzamine — 50 mg. tlii-ee times a day orally. 

8. Petroleum .ielly. 


"With every item listed sub.ieetive improvement has been noted by sotnc 
individuals but no one remedy has been lielpfnl for all j>atient.s. 
improvement in the appearance of the lesion generally goe.s hand in hand AVith 
subjective relief. None of our .36 study group patie?its has yet undergone 
complete recovery. Vulvectomy, partial or eomi)Iete, had been performed on 
54 of our 14S prestudy patients. Thirteen, or 24.7 per cent, had a reenrre/n-.' 

siipnie-a IW .Srli*>rinjr Cor|.or;.tl(.n, X. . 1 . 
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acid liydrolysis, extraction with loenzeiie, and subsequent separation of estro-‘ 
gens from androgens and 17-ketosteroids with sodium hydroxide. The estrogen 
fraction was assayed by the biologic method of Allen and Doisy^" based on the 
response of the vaginal epithelium of the spayed rat. 

Because of the present-da 3 ^ interest in the 17-ketosteroids, these determi- 
nations were made on 26 of our studj’^ group. The results are shown in 
Table XII. 

URINARY ESTROGEN ASSAY 



17-KETOSTEROIDS 



Table XII. 
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It is strange that we sliould have this pathologic lesion wliich in one stage .shows 
hypertropliy and in the next stage atrophy, and it is also rather strange that csinceroiis 
development may occur in the atrophic stage of the disease. Looking at the ordinary 
slides of a case of leucoplakia, one would think that carcinoma would be much more likely 
to develop in the hypertrophic stage w'here the plugs are extending down into the dermis. 

Iliere is no medical treatment so far that gives permanent relief in a true ca.se of 
leucoplakia with itching and, later, cracking and fissuring, going on to carcinoma. We 
have tried all sorts of medicaments at the Sloane Ho.spital, including estrogenic ointment, 
stilbestrol ointment, etc., and for a time we thought we were getting results, but the im- 
provement proved to be onl}' temporary. 

Analyzing our cases of cancer of the vulva at Sloane Hospital wo found that the 
most common and most prolonged symptom in all cases was pruritus (SO per cent of case.s 
had been preceded by pruritus) and that it lasted over a period of seven or eight years. 
If these cases of leucoplakia are followed long enough a higher percentage than that men- 
tioned by Dr. Miller will be found to develop carcinoma. 


DR, MORTLMER D. SPEISER. — It is my impression that kraurosis and leucoplakia 
are two separate and distinct clinical and pathologic entities which may occur singly, but 
are frequentlj’' combined. Kraurosis involves the vestibule and is purely an atrophic 
sclerosis producing a narrowing of the introitus with resulting dyspareunia. Leucoplakia, 
on the other hand, involves the labia majora, prepuce of the clitoris, the labia minora, as 
well as the perineal skin. The lesions may be .symmetrical or unilateral and asymmetrical. 

In so far as the histology is concerned, both entities present different pictures?. The 
kraurosis show’s an atrophy of the epidermis, W’hile the fibrous tissue is greatly thickened. 
In leucoplakia, on the other hand, there are two phases, the hypertrophic, followed by the 
atrophic. The hypertrophic phase is associated with acanthosis and hyperkeratosis. In 
the connective tissue below the epithelium are evidences of edema and round cell infltra- 
lion. Elastic tissue fibers are notably absent directly below the epidermis. During the 
atrophic phase hyperkeratosis is still marked, but the other layers show thinning. There 
is a considerable collagenous deposit replacing the connective tissue directh' beneath the 
epithelium. The elastic tissue is absent up to the laj’er of the subcutaneous tissue where 
it seems to be piled up. 

The .symptomatology in kraurosis is simply dy’spareunia unless trauma brings about 
inflammation and pruritus, whereas in leucoplakia, pruritus is the outstanding .symptom, 
and this is sometimes intractable. 

The differential diagnosis of these two conditions is but one phase of the proldeni, 
since there are several other conditions which may give rise to whitish areas about the 
external genitals. Dr. Afiller mentioned lichen planus which is characterized by the violet 
colored pajniles when it occurs elsewhere on the body, but these lesions take on a whifisli 
appearance when present on mucosal surfaces. Thickened whitish areas known as licheni- 
fication nia}' result from long-continued scratching. 'J’lic pruritus ma}’ have it.s origin m 
a neurodermatitis, a persistent trichomonad infection, or a chronic eczematous prooesM. 
Another condition giving whiti.sh areas is lichen sclerosis ot atrophicus. 


DR. Jtl. K. HYAAtS. — Four and one-half years ago I saw two cases of lencoplnkin 
vulvae; diagnosis verified by biop.sy and vulvectomy done on both. Subsequently heth 
had severe recurrence of .symptoms. One was reoperated upon followed by another reenr- 
rcnce five months later. Then I resorted to vitamin A to combat these .symptoin.«. 
that time eighteen patients with leucoplakia vulvae have been treated with vitamin v • 
In all cases thorough physical examination, biop.sy specimens, and complete laborator.v 
tests were made. Although our series is small, the re.sults have been most emamrupnt;- 
Tim blood picture was negative in the eighteen patients, and free hydrochloric acid 
absent in C8 per cent. We had two ca.^es of leucoplakia in Xegro women. ; 

•>.50 000 to 500,000 Units of vitamin A were given daily by mouth supplemented ‘ ^ 

muscular injections of 50,000 units twice a week. In mldition, all patient.s rcceiim ■ 
minims of dilute hvdrochloric acid throe times daily. Marked relief of symptoms 
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of tlie disease, and 9 of these are inelnded in onr present study group. We 
have not resorted to surgery in any of our 36 study group patients. For this 
there are two reasons, thus : 

1. Opei'cation has not yet been deemed necessary. 

2. We do not share the optimism of manj^ writers on the subject concern- 
ing wilvar excision since resection of the involved areas is not infrequently 
followed by a recurrenee, and complete vulvectomy with its subsequent con- 
traction, may result in what amounts to little less than mutilation. While this 
may not be imi)ortant in elderly females it is a serious objection to surgical 
excision in young or middle-aged women. Furthermore, except for patients 
who develop a recurrence, once the lesion has been excised, opportunity for 
evaluating its clinical course and responsivmness to medical treatment ceases. 
Perhaps we shall resort to surgical excision in some of our study group pa- 
tients in order to achieve symptomatie relief but for the time being we look 
upon vulvectomy as an imperfect substitute for a medical cure which we hope 
some day will be available. 

Surgery does have a very real place, however, in the management of ma- 
lignancy of the vulva and for patients with proved carcinomatous change 
whether on a leucoplakie basis or not, we strongly advocate radical excision 
including inguinal lymphadenectomy. 

For his interest in humanity and generosity in making this study possible, we desire 
to express our thanks to W. D. Cochran. 
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Discussion 

DR. BEN.TAMIN P, WATSON. — My conception of kraurosis was that it was a con- 
dition of the vestibule and of the inner aspect of the labia minora and of the vaginal 
introitus itself, a sclerosing condition causing not itching but pain, which was the promi- 
nent symptom (dyspareunia), and that it went on to a very real contraction of the vulvar 
orifice and of the tissues around the urethrea; whereas leucoplakia was external to the 
vestibule, confined to the labia majora, and never invaded the vestibule itself. 
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in which the cancer is actnally present, but nonsyinptomatic. In many cases of so-culled 
leucoplakia or kraurosis vulvae ciincer exists histological]}-. 

The time to cure cancer of the \-ulva is before you know it is cancer and the patient 
should, therefore, be treated by vulvectoni}-. The coincidental le.sion going down from 
the vulva across the perineum, then dou-n to the perianal region also needs surgical treatment. 

Many cases of perianal leucoplakia with deep creases and folds in the skin of the 
perianal area can be cured at the same time as the vulvectomy. 

The gynecologist should certainly be able to do a vulvectomy for leucoplakia of the 
vulva or kraurosis vulvae and retain normal function. 

DR. FRANK E. SjMITH. — T he incidence at the klemorial Hospital of cancer of the 
vulva in Negro w-omen preceded by leucoplakia is about the same as the cross-section of 
the clinic. 

The low incidence of arteriosclerotic women with cancer of the vulva is surprising. 

Because of the probabilitj- of subsequent carcinoma, the treatment is surgical. Forty 
per cent of patients coming to jMcmorial Hospital with cancer of the vulva had prior 
medical therapy for leucoplakia and pruritu.s — ^injections, estrogenic application.s, etc. 

Women who suffer from pruritus are ripe subjects for psychoncurosis unlc.ss given 
relief, and therefore the factor of psychoncurosis may bo effect rather than cause. 

DR. HOWARD C. TAYLOR, JR. — We have theorized a lot about constitutional causes 
for leucoplakia of the vulva, but we must remember that there is also the matter of local 
tissue predisposition. The disease occurs in circumscribed areas, characteristically on the 
inner sides of the labia. 

Now it ma}' occur here for one of two reasons,’ cither because of a congenital in- 
trinsic peculiarity of the vulva] skin, or else because of the geographical position of flic 
skin which brings surfaces in contact in that area. 

The second possibility is proved bj- the fact that when you do a complete vulvectomy 
and bring in nonspecific skin to the introitus of the vagina you later get developnicnf of 
leucoplakia fairly frequently in the nongenital skin which you have brought in to the 
vulval region. From this often repeated cervical experiment it appears that the local 
factor is to be found in the superficial geographical conditions incidental to the apposition 
of the two layers of skin at the introitus of the vagina and not to any congenital peculiar- 
ity- of skin associated with the genital tract. 

DR. klTLLER (Closing).— This report represents an attempt to evaluate some of the 
theories, and there h.ave been a great many- of them, concerning the cause of leucoplahia. 
It is also an attempt to learn something about the clinical course of leucoplakia. We have 
taken some of the theories and analy-zed them and presented certain data bearing on these 
theoretical causes, but of course much work remains to bo done. 
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this treatment in the average case. Eepeatecl biopsy specimens showed a decided improve- 
ment in the tissues. Approximately fourteen of our patients are relieved at the present 
time, while the other four were total failures. Of these, two were diabetics, one was syph- 
ilitic, and the other had extensive cardiovascular disease. Apparently vitamin A therapy 
in the presence of severe systemic disease is useless. We hope to report our findings in the 
near future on 38 additional patients. We believe that with extensive vulval involvement 
there is a possibility of carcinoma occurring, and these cases should be operated upon. We 
agree that vulvectomy is not indicated in all patients with leucoplahia vulvae. Following 
the routine described above, the tissues take on a normal appearance, become moistened, 
fissures disappear, and the normal folds can again be seen. Microscopic examination 
showed changes of the tissues to normal. The use of vitamin A in leucoplahia vulvae, 
from our experience, has a definite place in its treatment. 

DE. JOSHUA W. DAVIES. — would like to mention a patient with leucoplahia who 
was followed for six years. This patient was bothered considerably with itching, burning 
and was unable to sleep. She visited various clinics; finally, after about five j’ears, I saw 
her again. I was alarmed at the extensive degeneration and atrophy of the vulva. Think- 
ing that because of the danger of malignancy she should be subjected to operation, she 
disappeared from our service. She turned up six months later. At that time both labia 
were normal and there were no fissures. I assumed that because of improved mental reac- 
tion the local area received better nutrition and that accounted for the improvement. 
However, she returned subsequently with her original complaints with edema, fissures, and 
swelling around the anus. This makes me think perliaps there is a local tissue resistance 
which is important in this condition. 

DE. MOEEIS A. GOLDBEEGEE. — ^In 1933 I reported 13 cases of kraurosis vulvae. 
There was much confusion at that time as to the differentiation between kraurosis and 
leucoplahia of the vulva. I called all my cases kraurosis vulvae. In this group there wore 
two cases of unsuspected carcinoma. In another group of 13 cases of carcinoma of the 
vulva, there was coexisting kraurosis in seven. 

Since then we have had 34 cases on our service at Mt. Sinai Hospital. Thirteen were 
diagnosed as leucoplahia vulvae on biopsy. There were five cases of leucoplakic vulvitis 
without kraurosis. Another 5 had both leucoplahia and kraurosis. In five cases carcinoma 
was found. In one of those it was grossly evident. In two cases it was unsuspected. Of 
these five cases, three had kraurosis and carcinoma, and two were leucoplakic with carcinoma. 

Vulvectomy was done in 19 of the 34 patients with a little better than 75 per cent 
follow-up. The follow-up period ranged from three months to seven years. 

We have gone through the period of estrogenic hormone therapy with 'no permanent 
improvement in the local condition. 

We have also tried tattooing in a number of cases but the improvement was only 
temporary. 

We have also tried large doses of vitamin B with varying results. 

We are more inclined at our Hospital to divide this condition into two different cate- 
gories, namely, kraurosis vulvae and leucoplakic vulvitis. 

The age groups in the last thirty-four cases that we had were as follows: two were 
32 jmars of age (menstruating women); ten were in the fourth decade of life; and the 
remaining twenty-two were in the fifth, sixth, and seventh decades of life. 

DE. WILLIAM P. HEALY. — The gynecologist is obligated to give the patient the 
relief to which she is entitled, and that can be done by surgery. Eecurrences can also be 
removed surgically. 

I am very radical in my attitude toward this vulvar lesion where the patient shows 
evidence of damage from itching, scratching, and irritation, thickening of the tissues, 
hypertrophy, fissures, creases, and raw areas, because I never saw a case of epithelioma 
of the vulva at Memorial Hospital without a history of this supposedly nonmalignant 
lesion leucoplahia. There is a very long period of silence, or lack of symptoms, in cancer. 
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Pathologic diagnosis: Normal uterus. 

Corpus luteum: The dimensions before fixation Avere 1.2 Ijy 0.8 by 0.8 cm. 
The Avail Avas thin. The granulosa lutein cells in many regions slainecl avcH, 
had intact, Avell-stained nuclei, and resembled functioning cells (Fig. 1). 
There Avere some shrunken cells AAdth pyknotic nuclei scattered throughout the 
layer. In one local region cell degeneration Avas markedly adAmnced. (Fig. 5, 
Am. J. Obst. & Gynec. 44 : 6, 1942.) The ingroAAth of connectiA^c tissue Ava.s 
considerable. The centi'al border AAms composed of a thick layer of Avell- 
organized connecthm tis.sue. In the granulosa lutein layer the A^essels Averc 
collapsed and contained^ no blood. The theca lutein cells Avere abundantly 
distributed about the entire periphery and their nuclei Avere intact. 

Endometrium: The endometrium Avas as thick as 0.45 cm. pi’ior to fixation. 
The glands Avere secretory in character, Avere squashed, and the lumeii.s con- 
tained secretion. InAmlution had occurred. (Fig. 6, Am. J. Obst. & Gynicc. 
44: 6, 1942.) There Avere a fcAv scattered Ijunphocytes superficially. There 
Avas no cxtraAmsation of blood. The spiral arteries reached to the surface 
epithelium. 


>Speciaien 149. — Day 30 of cycle, aged 36 years, para ii, gravida ii. iVIcn- 
strual history : Onset at age 16 year.s, 28-day cycle, three to four days’ fiow. 

Pathologic Diagnosis: Uterine prolapse. 

Corpus luteum: The dimensions before fixation Avere 2.5 by 2.0 by 1.2 cm. 
The Avail Avas thin and Avavy. The granulosa lutein cells Avere .shrunken, 
Amcuolated, and in many the nuclei Avere pyknotic. (Fig. 7, Aji. J. On,ST. & 
Gynec. 44: 7, 1942.1 The cells in all regions of the granulosa lutein layer had 
a similar degree of degeneration. The ingroAvth of connective tissue Avas 
marked. The central border Avas composed of a dense layer of connectiA'c 
tissue. The vessels Avere collapsed, contained no blood, and Avere .surrounded 
by a thick layer of connective tissue. The theca lutein cells Averc .sparse and 
Avere located prineipallj’’ in the angles of the folds of the granulosa lutein 
layer. 

Endometrium: The endometrium Avas as thick as 0.5 cm. prior to fixation. 
The squashed glands .shoAved characteristic secretory actiAuty. Involution had 
occurred. There Avas an infiltration of leucocytes and lymphocytes .super- 
ficialljE (Fig. 8, Am. J. Obst. & Gynec. 44: 7, 1942.) There Avas .some o.x- 
traA'asation of blood ,iust beneath the .surface epithelium. In this region .some 
of the cells of the .surface epithelium had pyknotic nuclei. The .spiral artcrie.s 
reached to the surface. 


SpeciJiIen 221. — Day 28 of cycle, aged 34 years, para ii, graAuda ii. lilen- 
.strual history: Onset at age 13 year.s, 28-day cycle, 5 days’ floAv. 

Pathologic diagnosis: Smali. jnyoma and residues of pelvic infection. 
Corpus luteum: The dimensions before fixation Avcrc 2.5 by 1.5 by 1 cm. 
The granulosa lutein layer is arranged in the usual folds, and some portions 
are thinner than othcre. In .some I’egions the gi-anulo.sa lutein cells areshruuKcnf 
in others there arc frequent cells Avith pyknotic nuclei, and in others the cell.s 
are large, even, and .shoAv little CA'idence of regrc.ssion. The central borncr 
consi.sts of a thick dense layer of connectiA'C tis.sue. The blood vessels m tuo 
granulosa lutein layer are straight, narroAv, and contain no blood cells. Abotn 

the ve.ssels the connective tissue is abundant. 

The theca cells arc arranged in tlie angles of the fold.s, have round pJU''u 

nuclei and A’acuolaled cytoplasm. _ . , ^ i i h 

Endoynefrium: The endometrium ni the fixed and stained prejiaiaiifm 
4 mm thick. The glands arc typically secretory. Involution ha.s occuru- . 
keie' is marked infiltration of leucor^vte.s and lyiuphocyte.s « j;;;-;:;. 

extravasation of red blood cells superficially. Ihere arc ocea.sional j/md 
lectiLs of red blood cells immediately beneath the surface epithelmm. 



STUDIES ON THE HUMAN CORPUS LUTEUM'^M 


Histologic Variations in Corpora Lutea and in Corpus Luteum. 
Endometrial Relationships at the Onset of Normal Menstruation 

John I. Brewer, M.D., Pi-i.D., and Harold 0. Jones, M.D., Chicago, III. 

(From the Department of Gynecology and the Jlenry Baird Favill Laboratory of St. Lulce’s 
Hospital, and the Department of Gynecology and. Ohstetrics of 
FI orthu'c stern Univrr.sity Medical School) 

I T IS rather generally accepted that the life cycle of the human corpus luteum, 
the cycle of the endometrium, and the relationshijis of these two tissues one 
to another are constant and are not .subject to variations. During their active 
normal functioning state we believe that this is usually true. Variability does 
occur, hoAvever, in these tivo tissues and in their relationships during the re- 
gressive stage, principallj^ near and just after the onset of menstruation each 
month. 

It is the purpose of this presentation to demonstrate the normal variations 
and to discuss their clinical im]iortance. Endometrial studies are frequently 
made in an effort first to determine the presence or absence of a corpus luteum, 
second, to estimate the functional capacity of the coi’pus luteum in preparing 
the endometrium for pregnancy, and third, to study corpus luteum activity in 
relation to abnormalities of the menstrual cycle. Without proper evaluation of 
the normal variations these clinical studies may be subject to misinterpretation. 

Material 

The tissues for this study consist of the uterus with the endometrium and 
the corpus luteum in each instance. The specimens were obtained from pa- 
tients who had completely normal menstrual cycles. The ages of the ])atients 
varied fi'om 23 to 47 years. Seven of the patients had fibroids and/or residues 
of pelvic infection. One of the patients had uterine jirolapse of a normal 
uterus, one had a retrodisplaced normal uterus, and one had a normal utei’us. 
Although pathologic lesions were ])rcsent there had been no alteration of the 
menstrual cycles from the normal. The menstrual histories were carefully 
checked during the patient’s hospital .stay. 

The tissues ivere obtained as surgical specimens. These were studied 
grossly and then placed in various fixing solutions within five minutes after 
the blood supply was clamped. The multiple blocks of endometrium Avere 
chosen from regions where the endometrium did not overlie a fibroid. This 
was done to avoid mechanical distortion of the tissue. 

Three specimens obtained prior to the onset of menstruation Avere selected 
as representatWe of this period. ScAmn specimens removed from lAatients on 
day 1 of menstruation are reported. 

Specimen 255. — Day 27 of cycle, aged 35 .years, para au, gravida vi; men- 
strual history: Onset at 14 years of age, 26- to 35-day cycles, fiAm days’ flow. 

'?r.oi„fW*‘esontccI at the joint meetins;^ of the Chicago, Kansas City, and St. Louis Gynecological 
societies, Kansas City. Mo., on April 12, 1947. 

Chirn.t'^''^^'^ I’Issroger Reseaich Fund and a grant from the Billings Medical Club, 
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Pathologic diagnosis: Small uterine nijmmas. 

Coi'pus luicxim: The dimensions before fixation -were 2 liy 0.9 liy 0.8 cm. 
The granulosa lutein cells througliout the enthe eorjnis ]uteum\\'ere uniformlv 
degenerated (Fig. 2). The cells were small, irregular in shape, had clear cyto- 
plasm and pyknotic nuclei. In no region were there intact graniilo.sa hi'tein 
cells. There was an abundant ingroAvth of connective tissue througliout this 
lajmr, but the connective tissue border along the central cavity Avas .scant, Ava.s 
not organized, and Avas consistent Avilh that of a much younger eor|)us lutoum. 
The blood vessels Avere narroAv, empty, and Avere surrounded by cousideralile 
connectiAm tissue. ■ • 

The theca interna cells Avere smaller than the granulosa lutein cells, had 
Amcuolated cytoplasm, and many had in-cgular, pyknotic nuclei. 



Fifi. — Tlio ondotnetriiiiTi of .Specimen .'12.'5 I);i.« loc.'il r<-f,-ionH of (Ic.'taiiamriUon. 

“ccretory aclivity of tlie ulaiid cells' Is hi'lic.ateil liv the jihunil.'iiit secretion In the kIuikI iiiai a 
The corfni.s luteu’in of this specimen is shown in Kiy. 2. 

Endometrium: The endomet riinii in the li.xed and slained prcparalmn 
was as thick as 0.5 cm. The glands were secrelory in type. Tlie siiirai arteries 
reached to the siirfai'c. Jnvnhition had neeurred. Througliout the s'upcr/iei;!i 
zone there Avas an extensive infiltration of leucocytes and lyinphocytfT. c.v- 
travasation of red blood cells, and a loo.sening up of the slrfniiai cells. Sun- 
epithelial hematomas were frequent. Jn jdaccs the surface cpithcliiim 
detached from tlie underlying stroma. In .several small micro.scopic regions 
there Avas desquamation of the sujicrficial eiKlomcIrium (Fig. ■’>). 

Si'ECiAtKN’ 30 : 3 .— Dav 3 of cycle. Itegan to menstruate eighfci'ii hoiii-s prior 
to operation. Age 23 ycais, jmra i. gravida i. .Menstrual history: (Jiisct at i- 
A'cars of age. 28-day cycle, two to ,seA*en day.s’ tiow. 

'pathologic diagnosis: Residues of i.d vie infection. aUm .oaimlns-i 

Corpus (ntram: The diameter prior fo fi.xalion wa.s 2.0 cia , ,j, 

lutein cells have little evidence of degeneration (1-ig. F. 
are still large and the nuclm" arc round or ova! and stain well. , hii 1 - - 
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characteristic loosening up of the stromal cells in the superficial zone has 
occurred. The spiral arteries reach to the surface. 

Specimen 325. — ^Daj’^ 1 of cycle. Patient began to menstruate three hours 
prior to operation. Age 29 years, para i, gravida i. Menstrual history : Onset 
at 12 years of age. 24-day cycle, five days’ flow. 



Pig. 1. — Specimen 255. In this portion of the corpus luteum the granulosa lutein cells stain 
weu, are intact, and resemble functioning cells. (Photomicrographs of degenerating cell regions 
and the endometrium of tliis specimen are shown in Figs. 5 and C, Am. J. Obst. & Gynec. 
Vol. 44; 6, 1942.) 


Fig. 



2. The granulosa lutein cells are uniformly involved in an advanced degree of degeneration. 
(Speclment.325 : first day of menstruation.) 
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some cells has occurred but it is not great. There is little vacuolization of 
these cells and only a few cells have pyknotic nuclei. Some of the blood 
vessels in this layer still contain red blood cells. Most, howevei", are empty. 
The vessels have rather thick connective tissue borders. The ingrowth of 
connective tissue is abundant, and the border about the central cavity is thick 
and well organized. 

The theca interna cells are abundant. There is no evidence of pyknosis. 

Eiido77ietrium: The endometrium in the fixed and stained preparation is 
0.3 cm. thick. The secretory glands are squa.shed and the edema has disap- 
peared from the stroma. The spiral arteries reach to the .surface. Involution 
has occurred. Throughout the superficial zone there is an extensive infiltra- 
tion of leucocytes and lymphocyte.s, extravasation of red blood cells, and a 
loosening of the stromal cells (Fig. 5). In some regions desquamation has 
occurred but loss of tissue is scant. 



Fig. C. — The granulosa lutein cell.e throughout the entire layer evidence slight regresnion 
only hv a. .slight reduction In cell .size. The cell shapes, .staining qu.aUlles, and nuclei are 
similar to those of the phy.slologic active gland cell.s. (.Specimen lOC; first d;iy of menstniaOon. j 


Spkci.mfx 106. — Day 1 of twede. Began lo mensfriiale one hour prior lo 
operation. Age 41, para iii, gravida iii. iilen.sfrua) iiisJoiy: Onset at ago 11 
years, 28-day cycle, seven to eight days’ How. 

Failiologic diagnosis: Uterine myoma and residues of jjelvie infection. 

Corpus lulcnm: The diameter before fixation va.s .1..5 cm. The gramilosn 
lutein cells were intact and resembled functioning cells {J<’ig. 6). 8onic .stiu 
remained large, but most were reduced in .size. Occasion.al nuclei were jivknotic. 
INfost, however, stained well and v.xu-e round or oval, n Degenerative changes 
were’ minimal. The cvtoplasm stained evenly. The blood vesscLs llirougho'o 
the granulosa lutein layer were narrow and collapsed. Some 
blood cells. The ingrov.'th of connective ti.ssue was moderate. Die ceniru 
cavity had a well-organized connective tissue border. 

The theca interna cells were numerou.s. were smialler than the 
lutein cells, had vacuolated cytoplasm, and some of the nuclei stained pJ . 

and had irregular shapes. 
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Fig. 4. — The granulosa lutein cells shown in tliis photomicrograph of Specimen .303 (first 
clay of menstruation) are typical of all cells throughout the granulosa lutein layer. The cells 
are intact, are only slightly reclucoil in size, and have little evidence of degeneration. Some 
blood is still present in the vessels in the granulosa lutein layer. 




,, Fig. 5 . — ^The findings in the endometrium indicate impending menstruation and in some 
desquamation has occurred. Histologic evidence of some continued corpus luteum 
secretory activity is shown. (Specimen 303.) 
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_ Endomcinum: The endometrium in the fixed and stained preparation 
varied irom 0.2 to 0.5 cm. in thichnes-s. Desquamation of the endometrium 
was extensive^ (Fig. 7)_. In no sections was tJie surface epithelium present, 
(ilands aiid spiral arteries jutted above the very irregular surfaee. The glands 
had evidence of antecedent secretory activity as determined by secretion in 
the lumens. The cells themselves in some glands had no evidence of secretorv 
activity. 

Specimen 224. — Day 1 of c.yclc. Began to menstruate two hours prior to 
operation. Age 37 years, para i, gravida i. i\'Ienstrual history; Onset at the 
age of 14 years, 28-day cycle, three to hi’e days’ flow. 

Pathologic diagnosis: Uterine myomas. ' 



Eifr 0, — In otlivi- retcions of Uig cori>n“ liitGUin .shown in Fif?. 8, tl)c Ki'-'intilo.'.'.'! luloin colli) remain 
im.'ict .•iinl oviilonc-o n*f:>o.‘:.«ion oiil.v by roiluclion in coll .•)l/.o. 

Corpus Iv.tcum: The dimensions of lln* corjius Inleiim before fixation were 
1.0 l)y 0.8 by 0.5 cm. Thi'onghout most regions of the granulosa lutein layer 
(he cells were .shrunken and vacuolated {h’ig. 8j. Some had small nuclei and 
in many the nuclei were jiyknolie. In other regions the cells were large, the 
cytoplasm stained evenly, the nuclei were large, round or oviil. and there was 
little evidence of degenei-ation (Fig. 9). 'I’here was mai’ked infolding of the 
entire, layer. 'Phe blood vessels in the layer were nai-row, straight, collapsed, 
and contained no blood. 'Phere v.'as a moderate ingrowth of connective tis.siie. 
The connective ti.ssuc border about the centrjd cavity was not very dense or 
thick. The centrum contained a large amount of blood. 

The theca interna cells were .smaller than the granulosa lutein cells, were 

hi'dilv vacuolated, and many had jiyknotic nuclei. 

Endometrium: Tlic thicke.st portion of the endometniim in the fixed ami 
stained nreparation was 0.25 cm. The endometrial surface vas irregular, ann 

n.fmn of lisH,,.. n,...v„To.l (ri.. 101. ^,,. d.OK -; ; 

donee .still some slight secretory activity in .some region.s. while m ottici.s . 
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Fig. 7. — The endometrium (Specimen lOG) has undergone more desquamation than usual 
for a specimen removed within one hour after the onset of menstruation. The evidence of 
antecedent stimulation is less than that in Specimen 303, Fig. 5. The corpus luteum Is shown in 
Fig. 6. 



f 8.— This photomicrograph of a portion of the corpus luteum (Specimen 224: first day 

iV Ji’spstruation) shows the granulosa lutein cells in an advanced degree of degeneration which 
IS similar to Specimen 325, Fig. 2. 
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granulosa lutein cells were only reduced in size and had moderate vacuoliza- 
tion. The nuclei and nucleoli remained intact and appeared normal. Pyknosis 
was not prominent. In some small local regions the granulosa lutein cells had 
degenerated more and had nuclear pyknosis, irregular .sizes and shapes, and 
clear cytoplasm. The connective tis.sue was abundant and had extended through 
the layer, and was organized as a thick border around the central cavity. The 
central cavity contained a small amount of blood. 

The theca_ cells were small, vacuolated, and had round intact nuclei. 

Endometrium: The greatest thickness was 0.2 cm. The .surface was irreg- 
ular, and the surface epithelium was lost in all but a few regions. Desquama- 
tion, whUe general throughout the endometrium, was only moderate, since the 
regions still covered with epithelium were approximately as thick as those 
undergoing slough. Some of the glands showed slight to moderate secretory 
characteristics. In some regions the glands were straight, and demonstrated 
little antecedent secretory activity. 



FJfir. 31. — ^Many of the g:r.anulo.‘5a lutein ccll.s (Specimen 33; flrst day of in 

have evidence of degeneration. Many are only reiluced In .size and some remain larse. 
well, and have round larRC well-stained nuclei. 


Specimen 13. — Day 1 of cycle. Began to incostnintc three horns P'’'®'’ ^ 
operation. Age 47 yeai-s, para iii, gravida viii. Menstrual history: Onset at H 
years of age, 28-day C 3 ^cle, six to seven days’ flow. 

Pathologic diagnosis: Uteinnc myoma. 

Corpus Mcnrn: The stigma point was readily identified. The g»’amno'’» 
lutein layer (Pig. 11) vas thin and only moderately wav 3 ^ The «ells wei - 
for the most part small, irregular in .sliapc, many were vacuolated, and PP'' , 
was common. In some regions, however, the f'ells 'vere ))Iump, liad even s «<» 
cytoplasm and normal round or oval nuclei. The blood 
and a few contained some blood. There was a moderate ingrowth of (onm.o 
live tissue. The connective tissue border about 

and 3 vell organized. There was a slight amount o( blood in the clei" 

The theca cells had the u.sual vacuolization, and some had pyknoti , 
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glands were not secretory in cliaracter, but their Inmens contained secretion 
as evidence of their antecedent activity. 

Specimrn 66. — Day 1 of cycle. Began to menstruate one hour Imfore oper- 
ation. Age 24 years, para i, gravida i. Menstrual history: Onset at the age 
of 13 years, 28-day cycle, four to five days’ flow. 

Pathologic diagnosis: Normal uterus. 

Gorinis lutcum: The dimensions before fixation were 1.8 by 1.2 by 1.0 cm. 
Degenerative changes involve the gi-anulosa lutein cells rather uniformly 
throughout the granulosa lutein layer. The cells Avere shrunken, irregular in 
size and shape, vacuolated, and many contained pyknotic nuclei. The blood 
vessels throughout the layer Avere narroAv and contained no blood. The in- 
groAvth of connective tissue Avas marked. Along the central cavity the thick 
connective tissue border Avas Avell organized. There Avas some blood in the 
central caAuty. 



. 10. — The endometrium (Specimen 224) has undergone extensive desquamation. There 

•s considerably less evidence of antecedent secretory activity than in Specimen 325. Fig. 3. The 
corpus luteum of this specimen is shown in Fig. S and Fig. 0. 

The theca cells shoAved the usual grouping and vacuolization. Pyknosis 
Avas rare. 

Endometrmm: Before fixation the thickness of the endometrium Amried 
n-oin 0.2 to 0.4 cm. The surface of the endometrium Avas irregular and ragged. 
The loss of tissue Avas considerable. Many of the glands retained little eAu- 
denee of secretory activity. 

Specimen 215. — Day 1 of cjmle. Began to menstruate eighteen to tAventj^- 
four hours prior to operation. Age 41 years, para iv, gravida ix. lilenstrual 
history : Onset at 13 years, 26-28-day cycle, fiAm days’ floAv. 

Pathologic diagnosis: Uterine myomas. 

Corpus luteum: The dimensions before fixation Avere 1.5 by 1.2 by 0.8 cm. 
There Avas a marked folding of the Avail. By far the greater number of the 



572 


BEEWEB. AND JONES 


Am. J. Obst. & Cyncc. 
October. 1947 


of degeneration of the granulosa Intein cells ivas identical to that described 
by Corner (1945) in day 1 monkey corpora lutea. In this s])ecimen the meager 
amount of connective tissue extending into the central cavity and the lack 
of its typical organization as a dense border about the central cavity vas 
unusual in human day 1 corpora lutea, and its siguificauee was not immedi- 
ately apparent. It resembled more closely the findings in earlier stages of 
life of the corpus luteum. Specimen (16, I’emoved one hour after the onset of 
gross bleeding, also showed degeneration of the cells rather uniformly tlnnugh- 
out the granulosa lutein layer. The degree of degeneration, hoAvever, was 
considerably less than in Specimen 325. in these two corpora lutea, removed 
soon after the onset of gross bleeding, there was a distinct variability in the 
degree of cellular degeneration, although the changes involved all of the cells. 
A similar pictin-e was seen in some corpora lutea prior to the onset of men- 
struation. Specimen 149 removed on da 3 '’ 30 of the ej'cle, prior to the onset 
of menstruation, .showed a marked degeneration throughout. Tlie cells were 
shrunken, vacuolated, iiTcgular, and nianj'- had p.yknotic nuclei. 7'he endo- 
metrial findings indicated that men.struation will begin .shoi‘tl 3 \ Photomicro- 
gra])h.s of this corjnis luteum and the associated endometrium are shown in 
Pigs. 7 and 8, Am J. Oust. & IIvnec. 44: 7, 1942. 

In some instances degeneration involves onby local gi-oups of cells rather 
tlian all the cells of the layer. Such is noted befoi-e the onset of menstruation 
(Specimen 255, Fig. 6, Am. J. Oust. & tlYNKC. 44: 6. 1.942, and Specimen 221). 
Some of the cells in other ])ortiojis of the granulosa lutein la.ycr of cor])oi'a 
lutea .shoM'ed evidence of rcgi’c-ssion onl.v b,v reduction in cell size. Numerous 
other cells .showed no evidence of degenera tioii (Fig. .1). 'Ihese findings were 
also present in specimens obtained on the fir.st daj' of men.strnatio)). In Speci- 
mens 224 and 215 there Averc manj’^ intact granulosa lutein cells, even though 
menstruation had begun (Fig. 9). 7’herc was considei’able vaj'iability in the 
numbers of such cells rouaining in various sj)ecimens. A localized region of 
degeneration in Specimen 255 is shown in Fig. 5, and the associated endome- 
trium in Pig. G, Aai. J. Oust. & Gyxkc. 44: 6, 3942. 

In Specimen 13 removed on the first da^' of mensti’uation, most cells were 
reduced in size tln-oughouf, and juan.v were in a j)ioi’c advanced state of necrosis. 
Some cells, however, remained intact, Avere large, stained Avell, and had Avell- 
.stained round nuclei (Fig. 31). 7’he A'ariations in these three corpora lutea 
remOA'cd on da,A" 1 of menstruation Averc api)arenl, ami the difference hct.Aveeii 
these and the Iavo daj' I eases (Specimen .325, Fig. 2, and Specimen GG) Avas 
.striking. The finding of granulosa lutein cells Avith little evidence of degen- 
eration in some poi-tions of the corjius luteum was not unusual in .specimens 
obtained on the fir.st da.v of Jiormal menstruation. 

In some coi-poi'a lutea almost all the granulosa lutein cells may remain 
intact after the onset of menstruation (.Specimen 303, Fig'. 3. and Sjicennen 
30G, Fig. G). -Man.v of the cells may be i-ednced in size but staining qualities, 
.shapes, and intact nuclei are retained. ( 'ellular degeneration is minimal.^ itns 
observation is in distinct contrast to the findings in the rhesus monkey (b'nrner, 
193G and 1.935), and to that fouml in .some day 1 cases, .such as Spccimen.s .>-o. 
I'ig. 2, and 224, Figs. <S and t). 



luteum. The differences that occur belAveen sr.me 

Sneeimen 325 (Fig. 2) as contrasted Avith Specimens ..03 (Iig. ‘F • 

fFi-'. G). Variations occurring in the same corpus luteum ai-e siioAvn m * [' 


men 223 (!■ ig.s. 8 and 9). 
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Endometrium: Tlie thickest portion of the endometrium after fixation and 
staining was 0.15 cm. While slough had occurred, the surface of the endo- 
metrium was more even than in the other menstruating specimens. No por- 
tion of the endometrium was covered with epithelium. The stroma was dense. 
The glands showed no evidence of present or previous secretory activity (Fig. 
12). The gland cells were characteristic of those stimulated only by estrogens. 



Fig. 12. — The endometrium (Specimen 13) has undergone desquamation in all portions, 
there is no evidence of antecedent secretory stimulation of the glands. This endometrium is 
typical of that described as anovulatory menstruation but in this instance a corpus luteum was 
present (Fig. 11 ). 


Histologic Variations in Granulosa Lutein Cells Immediately 
Prior to and -During Day 1 of Menstruation 

In the human corpus luteum, degeneration of the granulosa lutein cells is 
first noted four to six days before the onset of menstruation (Brewer, 1942). 
This degeneration is a slow and gi*adual process, and in its early phases can 
be a reversible reaction if pregnancy ensues. It is not a process that occurs 
suddenly at the onset of menstruation, and it does not typically involve all 
the cells of the granulosa lutein layer uniformly. In the rhesus monkey, 
Corner (1936 and 1945) concluded that degeneration of the corpus luteum 
begins at the onset of menstruation, and that the resultant breakdown of cells 
occurs uniformly throughout. In the corpus luteum of the swine, he (1915) 
described an early onset of regression and observed that the cells were in- 
volved in an irregular way. There may be differences in the degenerative 
process in various animals. 

Histologic variations occur in the degenerative phase of the granulosa 
lutein cells of the human being. The degenerative process may uniformly 
involve all of the cells throughout the granulosa lutein layer in some human 
corpora lutea as described for the monkey and is exemplified by Specimens 
325 (Pig. 2) and 66. In Specimen 325, obtained within three hours after the 
onset of menstruation (as timed by the appearance of gross blood), the picture 
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menstruation (Fig. 12). It was not an instance of anovulatory menstruation, 
for a corpus luteum was present in the ovaiy. The degenerating granulosa 
lutein cells were iniiformly involved as in Specimens 325 and 66, but the de- 
gree of degeneration was markedly less. There was considerable variation 
between this endometrium and the endometriums of the other normal day 1 
specimens. This specimen vai’ies considerably from tliat accepted as a normal 
standai’d. A definite explanation of this relationship cannot be made on the 
basis of histology alone. Several possibilities exist. It is possible that the 
endometrium had been stimulated and that the signs of antecedent secretory 
activity had disappeared. It is po.ssible that the corpus luteum, while histo- 
logically normal and consistent in appearance with corpora lutea of the same 
stage, Avas, from a functional standpoint, unable to stimulate the endometrium. 
It is also possible that the OAmrian stimulation Avas i)resent in adequate amount.s, 
but the endometrium, as an end organ, AA'as unable to respond to normal stimu- 
lation. Irrespeetwe of this, three definite statements can be made. One. ovu- 
lation had occurred as proved by identification of the rupture point and the 
fact that a corpus luteum had formed. Tavo. fi'om a histologic standpoint the 
corpus luteum Avas normal for this stage of the cycle. Three, the endometrium 
Avas similar to that described as typical of anovulatory memstruation. This 
.specimen Avell demonstrates the possible error in making a positive statement 
that OAmlation had or had not occurred from a study of the endometrium alone. 

The variations in the different endometriums and the variations that occur 


in different regions of the same endometrium just prior to and daring the fir.st 
day of normal menstruation are moi-e considerable than is generally recog- 
nized. Bartelmez (1931) described and stressed these endometrial Auiriations 
in the same and different uteri. In one 28-day case he found that the gland 
cells contained little glycogen and that the cells lacked secretory evidein'c. 
Since there Avas secretion in the gland lumen indicating antecedent activity, 
he concluded that the stimulus to secretion had ceased before menstruation 


into the lumen had begun. In an endometrium obtained eight hours after the 
onset of bleeding, the glands .similarly lacked secretory evidence. He also 
described tAAm other .similar first day ease.s. In three day 3 cases he found 
cAudence in the endometrium of continued corpus luteum aetiAuty after men- 
.struation had begun. Our fiiidings reported here are quite comparable. 

A rcAUCAv of the findings in the corpora lutea obtained ju.st before or on 
day 1 of menstruation indicates that there are variations betAA’een the different 
corpora lutea and also betAveen different 7’egion.s of the granulosa lutein layer 
of a single corpus luteum. 7'here are Avu'iation.s in secretory actiAuty and m 
extent of desquamation in the endometriums as Avell during this period. i)ot 
only do these tis.sues A'ary among them.selA'es but there is .so much varialion 
that an absolute con.stant pattern cannot be cstabli.shed. A study of the en- 
dometrium during this period in the cycle docs not accurately refieet the his- 
tological picture of the corpus luteum. Similarly, a histologic study of d'c 
corpus luteum does not refieet the true .state of the endometrium. (Spoeunen.s 
303. 106, and 13.) It is po.ssible that during this phase of degeneration the 
histoiogv of the granulosa lutein cells may not refieet a true index of 
degree of functional activity of the coj-pus luteum. 

The observations reported here have clinical as aa'oII as academic intcrc.sl. 
Endometrial biopsies are being more and more frcqnonily studied in ^^ndoerwo 


tire JIV f y 7 rnl ' rt'J 

betAveen the corpus luteum and endometrium be evaluated. (Ins is 
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Variations in the Endometrial Corpus Luteum Relationships 
Prior to and During Day 1 of Menstruation 

The endometrium of Specimen 255 (day 27) had involuted and there was 
some infiltration of lym])hoeytes and leucocytes in the superficial portion. 
(Fig. 6, Am. J. Obst. & Gynbc. 44: 6, 1942.) The endometrium of Specimen 
221 (day 28) Avas nearer to the time of onset of menstruation as indicated 
hy the more extensive infiltration of lymphocytes, extravasation of blood, and 
the presence of small subepithelial hematomas. The granulosa lutein cells 
of the corpus luteum of SiDecimen 221, liowever, shoAved approximately the 
same histologic CAudence of degeneration as S])ecimen 255. 

The endometrium of Specimen 149 (Fig. 7, Am. J. Oust. & Gynec. 44: 
7, 1942) shoAved less histologic CA'idcncc of impending menstruation than 
Specimen 221, but shoAved more than Specimen 255. The degree of degenera- 
tion of the granulosa lutein cells in Specimen 149 Avas consideral)ly greater 
than in Specimen 255 and 221. 

These specimens indicate that there arc histologic Amriations in the corpus 
luteum-endometrial relationships .iii.st before the onset of menstimation. 

During the first day of menstruation the endometrial findings may Amry 
considerably in the degree of secretory activity as Avell as in the stage of the 
menstrual desquamation. Bai'tclmez (1931) has descrilied such AUiriations, and 
also has adequately demonstrated the variability in different portions of the 
same uterus. 

In the group of seven first day cases studied, the endometrium in three 
shoAved scant slough of tissue. (Specimens 325, 303, and 13.) The endometrial 
findings in Specimen 325 (Fig. 3) and 303 (Fig. 5) Avere quite comparable, 
shoAving about the same amount of desquamation and comparable degrees of 
antecedent secretory aetiA’ity. Specimen 325 Avas olitained Avithin three hours 
after the onset of menstruation, Avhile the patient from Avhom Specimen 303 
AA^as obtained had been spotting blood for 38 to 24 hours prior to operation. 
The granulosa lutein cells of S))ecimen 325 Avere uniformlj'’ involved in a 
marked degree of degeneration (Fig. 2). These cells in Specimen 303, Iioaa’’- 
ever, remained intact and shoAVed little or no evidence of degeneration (Fig. 4). 
The A'-ariability in the endometrial-eorjAus luteum relationship in these tAVO 
specimens is apparent. 

The moderate desquamation was considerably more and the endometrial 
gland secretory activity Avas less in Specimen 215 than in 325, yet the degree 
of degeneration evident in the gi'anulosa lutein cells of 215 Avas much less 
than in 325. Here again the histologic findings indicate a Amriation in day 1 
endometriums as Avell as in Ihe corpus luteum-endometrial relationship. 

ExtensHe endometrial sloiAgh aauis noted in three day 1 specimens (224, 
Fig. 10; 66 ; 106, Fig. 7). The deg I'ee Avas more than antici])atcd in specimens 
obtained Avithin one to three houi-s after the onset of menstruation. - The de- 
gree of desquamation Avas much greater than in other day 1 eases stxidied here. 
The evidence of glandular secretion Avas approximately the same in these three 
specimens. The three coi-pora lutca associated Avith these three endometrial 
specimens differed greatl^^ from one another histologically. One (Specimen 
oO) had considerable cellular degeneration uniformly throughout the granulosa 
lutein layer. One (Specimen 224) shoAved only local regions of degeneration 
m this layer Avhile other I’egions contained intact cells. One (Specimen 106) 
shoAved^ little or no degeneration of the granulosa lutein cells. Thus, the en- 
dometriiuns of these three Avere hi.stologieally similar but the corpora lutea 
Avere quite different. 

In Specimen 13 the endometrium Avas thin, .shoAved no evidence of preced- 
ing progesterone stimulation, and Avas typical of that described as anoAmlatory 



A COERELATION BETWEEN VAGINAL SMEAR AND TISSUE 
DIAGNOSIS IN 1045 OPERATED GYNECOLOGIC CASES- 
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(From ihc Paiholoiiy Lahoratort/, Free Ilospilal for li'umen, Froohlinc, and 
The DepartmerH of FalhoJopij, Harvard Hedical School) 

T he vagina] smear as a means of delecting uterine malignancy lias ]) 0 (‘ii 
well establi.slied by numej'ons repoils’"''" but there are none regarding 
its value in a ho.spilal devoted exclusively to the cai'c of gynecologic patients. 
Therefore, it has been the purj) 0 .se of this study, first to deteianinc the relative 
value of the vaginal smear in the di.scovery of canee)' as eomi)ai’cd to cervical 
biop.sy and curettage; second, it wns desij'cd to test the j>racticabiJity of the 
method with i-eference to the amount of s])ecial training the pathologist and 
allied jiersonnel would need and the time they would consume in j’cading the 
smears. 

Materials and Methods 

Vaginal smears, prepared and stained according to the techuif|ue of Pa- 
panicolaou, were taken from in-])a.tients at this hos])ilal who were to 1)0 ti’catod 
Ijy .surgery the following day. In addition, .smears were takem fi'om new ])a- 
tients in the out-patient department from whoso eei’vices biopsies were .subse- 
quently taken. All smears were obtained before vaginal examination was 
l)erfoi-med. 

All smears wei-e interiu’eted by one or anothei* of the authoj-s, who wa.s in 
complete ignorance of the clinical hi.sloi*y and the ti.ssue diagnosis at the time 
of the reading. In all eases the first .smear was I'ccoj-ded as either ])o.sitive or 
negative. Such interpretation on any given case was the oidy one used for 
the pui'pose of tliis stud.v irrespective of whether or not nnoliier ob.sci'vcr 
agreed with this initial diagnosis. Every field on every slirle was completely 
examined. In sugge.stivo smears this Avas done under high-poAver )mig)iifi<‘a- 
tion, Avhoreas it Avas i)Ossiblc to scan ie.ss .susi)icious smears Avilh the ]oAy-])Ower 
objective, using the high ])OAver only on (piestionable cells. Tissue diagno.sis 
Avas the entire re.sponsibility of one of the authors f,\. T. II.) Avho used the 
accepted gross and microsf-ojiic criteria of j)atholf)gic exaniiimtion. 

Results 

The 1,015 cases in this study avo-c <lividef] into three groups, 'I he hr-st 
group of 1,000 cases comiJi’ises tin),se in Avliidi the ti.ssue diagnosis is _nm|nc>- 
tionable. The second group consists of forty-one ca.s(‘s in Avhich this diagnosis 
might be at A'ariance Avith that of other pathologists and is, therefore, con- 
sidered equivocal. Tlie thii'd group conlanis foin- cases in Achich j/i;digmmc.ic,‘- 
Avere encountered elscAvliei'C than in the uterus, ecevix or vagina. , • i • 

Group One . — In Table 1 are listed the various types of li.s.suc on ^ 

based the pathologic diagnosis, in this grouj) of l.OnO cases there 
malignaneie.s, including forty carcinomas of the cervix as shown in 
eighreen malignaneie.s of the fundus PJ’able III): and tAvo carcinomas oi 
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laiiy true since it is rather universally -advocated that endometrial biopsies 
should he taken on day 1 of menstruation and it is at this time that the vari- 
ations are the greatest. 

Endometrial biopsies obtained on day 1 of menstruation do not give ac- 
curate interpretations of previous endometrial responses to stimulation. The 
endometrial tissues are ischemic, partially necrosed or in some regions necrotic, 
and may be partially or completely inactive from a functional standpoint. 
Tn many instances the tissues in some regions reflect antecedent stimulation 
and activity, while in others such signs of stimulation and activity are greatly 
diminished or completely wanting. These marked changes have been noted 
here as soon as one hour after the onset of menstruation. Bartelmez (1931) 
found them prior to the onset of menstruation. 

The endometrium obtained on day 1 of menstruation likewise does not 
give accurate interpretation of previous corpus luteum secretory activity. It 
reflects only the diminution or complete cessation of functional activity of that 
gland Avhich is degenerating or has degenerated. This it does none too accu- 
rately as has been shown. 

Accurate interpretation of functional activity can be obtained only by 
studying the endometrium during the actively functioning period of life of 
the corpus luteum and endometrium. 

Biopsies, therefore, must be taken at least four to six days prior to men- 
struation. This is difficult to do because of variations in time of ovulation 
and in length of cycles. Determination of time of ovulation by temperature 
shifts, vaginal smears, hormonal studies, etc., may remove some of the diffi- 
culty. If all methods of correct timing fail, repeated biopsies are necessary. 
One cannot, however, fail to realize the possibility of resultant infection when 
the uterine cavity is repeatedlj'- invaded at sliort intervals. The necessity of 
a diagnosis must be firmly established and the need must offset this possibility 
before such a procedure is instituted. 

Conclusions 

1. There are variations iu the histologic characteristics of the granulosa 
lutein cells in different corpora lutea and also in the same corpus luteum just 
pi’ior to and during day 1 of menstruation. These variations represent normal 
differences in rate and extent of degeneration in these cells. 

2. There are variations in the histologic characteristics of the different 
endometriums and -also in different regions of the same endometrium just prior 
to and after the onset of menstruation. 

3. There are also variations in the corpus luteum-endometrial relation- 
ships during this period. 

4. Because of these variations, interpretations of endometrial biopsies taken 
near the time of onset of menstruation are particularly subject to error. 

5. More accurate conclusions can be reached only by study of endometrial 
tissues obtained during the active functioning life of the corpus luteum and 
the endometrium. 
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Table V. Analysis op Errors 



MALIG- 

NANCIES 

OP 

CERVIX 

MALIG- 

NANCIES 

OP 

FUNDUS 

MALIG- 

NANCIES 

OP 

VAGINA 

ALL 

MALIG- 

NANCIES 

BENUGN 

CASES 

I TOTAL 
‘ CASES 

Number examined 

40 

18 

2 

GO 

940 

1000 

Incorrect diag- 

1 

3 

0 

4 

11 

15 

noses by smear 
Per cent error 

2.5 

16.G 

0 

G.GG 

1.17 

1.5 


16.6 per cent. Both vaginal carcinomas had positive vaginal smears. In tJie 
total of sixty malignancies there were four false negative smears, which re- 
sulted in a total error for the malignant cases of 6.66 per cent. 

In the remaining 940 eases which were declared negative by tlie ti.ssne 
examination, there were eleven false positive vaginal smears, giving an error 
of 1.17 per cent. The total combined error resulting from the false negative 
and false positive smears is thus 1.5 per cent as shown in Tables H’ and V. 

Group Two . — The material in this group consists of forty-one cases in 
which the tissue diagnosis might be eon.sidered equivocal. This group has been 

T.i\BLE VI. Carcinoma-in-Situ of Cervix 


NO. 

SMEAR 

NO. 

DATE 

OP 

SMEAR 

RESULT 

OP 

SMEAR 

TISSUE DIAGNOSIS 

1 

V-4 

11/ 1/45 

Pos. 

Carcinoma-in-situ, 

cervix 



12/ 4/45 

Pos, 

Ca r ci n om a-in-situ. 

cervix 

2 

V-G5 

1/28/4G 

Pos, 

Carcinoma-in-situ, 

cervix 

3 

V-372 

5/15/40 

Neg, 

Carcinoma-in-situ, 

cervix; senile 





endometrium 


4 

V-515 

7/11/46 

Pos. 

Carcinoma-in-situ, 

cervix; secret. 





endoract. 




9/1G/46 

Nog. 

Chronic cervicitis. 

granulation tis- 





sue 




3/36/47 

Neg. 

Chronic cervicitis 

with .anapla.sia 

5 

V-590 

8/ 3/46 

Pos. 

Carcinoma-in-situ 

of cervi.x; chr. 





endometritis 



6 V-610 8/ 7/4G Neg. 


7 V-GC4 

8 A’'-7GG 


9/2G/4G 

10/10/4G 

3/10/47 

S/29/4G 

9/25/4G 
30/37/4G 
3/ 2/47 


Neg. 

Ncg. 

Neg. 

Neg. 

Pos. 

Pos. 

Neg. 


Carcinoma-in-situ, cervi.x; squa- 
mous metaplasia 

Chronic cervicitis with hjiierplasia 
No specimen 

Chronic cervicitis witli anaplasia 
Carcinoma-in-.situ, cervix; prolif. 

endometrium 
Carcinoma-in-situ, cervix 
Carcinoma-in-situ, cervix 
Chronic cervicitis; anaplasia of re- 
pair 


9 V-S28 10/1 7/4 G 

30 V-922 13/34/4G 

13/22/40 
11 V-1037 1/ 0/47 

32 A'-alS • 7/11/46 

7/38/4G 

7/.30/4G 

33 A"-G80 8/29/-1G 

10/2-3/4 G 
13/2G/4G 


Neg. Carcinoma-in-situ, cervix 
Po.s. Carcinoina-in-silu, cervix with 

early invasion 

Pos. Carcinoma-in-situ, cervix 

Pos. Carcinoma-in-silu, cervix 

Po.s. Carcinorna-in-situ, cervix 

Po.s. No specimen 

Pos. Carcinorna-in-situ, cervix tprohahle 
invasion) 

Neg. Carcinoma-in-.=itu, cervix 
Neg. Carci noma-in -.‘-’itu, cervix 

Neg. Chronic ccn'icitis; secretory endo- 

rnetriurn 


TISSUE available 
Biopsy of cervi,x 
Complete uterus 
Biopsy of cervix 
Complete uterus 

Biopsy of yervix, 
endo. cureftings 
Biop.sy of endocorvi.x 

Biopsy of endocervix 
Complete uterus 

Biop. cervix; endo. 

curettings 
Biop. cervix 

Biop. cervix 
Complete uterus 

Biop. cervix 
Biop. cervix 
Biop. cervix 

Complete uterus 
Biop. cervix 

Complete uterus 
Complete uteni.s 
Biop. cervix 

Complete uterus 

Biop. cervix 
Biop. cervix 
t.'oinplete uterus 
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Table I. Tissues on Which Definite Diagnoses Were Made 


Biopsy of cervix 152 

Complete cervix (amputated) 38 

Complete cervix and uterine curettings 9 

Biopsy of cervix and uterine curettings 278 

Uterine curettings 70 

Biopsy of vagina 3 

Complete uterus 448 

Uterus (supravaginal portion) 2 


Total 1,000 


Table II. Carcinoma of the Cervix 


Squamous carcinoma, Grade I 
Squamous carcinoma, Grade II 
Squamous carcinoma, Grade III 
Adenocarcinoma, Grade II 


Total carcinomas 


Table III. I^Ialignancies of the Fundus 


Adenocarcinoma, Grade I 1 

Adenocarcinoma, Grade II 8 

Adenocarcinoma, Grade III 2 

Adenoacanthoma 4 

Carcinosarcoma • 2 

Mixed mesodermal tumor , 1 

Total malignancies 18 


Table IV. False Negative and False Positive Smears 


case no. smear pathologic diagnosis tissue 



V-113 Neg. 

V-444 Neg. 

V-461 Neg. 

V-797 Neg. 

V-34 Pol. 


Squamous carcinoma of cervix. Grade II 
Early adenocarcinoma of endometrium with 
hyperplasia and localized anaplasia 
Early adenocarcinoma of endometrium 
Adenocarcinoma of endometrium 
Chronic cervicitis with erosion; menstrual 
endometrium 


Biopsy of cervix 
Complete uterus 

Complete uterus 
Complete uterus 
Complete uterus 


V-98 

Pos. 

V-103 

Pos. 

V-202 

Pos. 

V-722 

Pos. 

■V-946 

Pos. 

V-974 

Pos. 

V-994 

Pos. 

V-999 

Pos. 

V-1048 

Pos. 

V-556 

Pos. 


Chronic cervicitis; marked squamous meta- 
plasia and anaplasia; late proliferative 
endometrium 

Chronic cervicitis with erosion 
Chronic cervicitis with erosion and atrophy 
Chronic cervicitis ; proliferative endome- 
trium 

Chronic cervicitis 

Chronic inflammation of fibrous tissue 
Hyperplasia and anaplasia of endometrium 
Endometrial polyp ; atypical menstrual 
endometrium; chronic cervicitis 
Chronic cervicitis with erosion; squamous 
metaplasia; endometrial polypi 
Chronic cervicitis; secretory en- 
dometrium 


Complete uterus 


Biopsy of cervix 
Biopsy of cervix 
Biopsy of cervix; endo. 

curettings 
Cervix (ant. lip) 
Biopsy of vagina 
Endo. curettings 
Biopsy of cervix; endo. 
curettings 

Biopsy of cervix; endo. 

curettings 
Complete uterus* 


‘Multiple blocks of cervix failed to locate previously diagnosed carcinoma-in-situ. 


In the forty carcinomas of the cervix there were thirty-nine positive vagi- 
nal smears and one false negative smear; giving an error of 2.5 per cent. The 
vaginal smears from eighteen malignancies of the fundns were positive in 
fifteen oases. False negatives were obtained in three eases, giving an error of 
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further divided into twenty eases that were diagnosed as definite earcinoma- 
in-situ of the cervix and endometrium respectively (Tables Y1 and VIII) and 
twenty-one cases in which there was judged to be in one or the other of these 
tissues either prodaUe or possible earcinoma-in-situ (Tables VII and IX). This 
apparent indecision is the result of an attempt to segregate all such suspicions 
eases for study and follow-up in order that the true position of carcinoma-in- 
situ may be more clearly defined. We term them equivocal because many 
pathologists are in disagreement as to the validity of this diagnosis even when 
definitely made. 


Table IX. Pbobable or Possible Carcixojia-ix-Situ of Endojietkiuji 



1 DATE 

RESULT 



.SJIEAR 

OF 

OF 

1 TISSUE DIAGNOSIS 

1 TISSUE AVAILABLE 

NO. 

SMEAR 

SMEAR 




1 

V-12 

12/11/45 

Neg. 

2 

V-247 

4/25/46 

Neg. 



S/22/46 

Neg. 

3 

V-417 

6/12/46 

Neg. 

4 

V-465 

6/19/46 

Neg. 



6/28/46 

Neg. 

5 

V-711 

9/10/46 

Neg. 



10/31/46 

Neg. 

G 

V-753 

9/13/46 

Neg. 

7 

V-821 

10/15/46 

Neg. 

8 

V-9,33 

] 1/18/46 

Neg, 


Possible carcinoma-in-situ; ana- 
Ijlasia 

Chronic cervicitis and squamous 
metaplasia 

Possible carcinoma-in-situ, endome- 
trium; cervical poljm and chronic 
cervicitis 

Probable carcinoma-in-situ 
Probable carcinoma-in-situ and 

hyperplasia 

Radium reaction, endometrium 
Possible carcinoma-in-situ and 

hyperplasia 
No specimen 

Possible carcinoma-in-situ and 

hyperplasia; endometrial and 
cndocervical polypi^ 

Probable carcinoma-in-situ; endo. 

and cervical polyps 
Probable carcinoma-in-situ 


Complete uterus 

Biop. cervix 

Biop. cervix; endo. 
curettings 

Complete uterus 
Biop. cervix; endo. 

curettings 
Complete vtenis 
Complete uterus 


Complete uterus 


Complete uterus 
Complete uterus 


Table VT shows the data in thirteen cases of carcinoma-in-situ of the 
cervix. It will be noted that in eight instances at least one vaginal .smear is 
positive and in five cases all those taken were negative. It is noteworthy that 
in Cases 4 and 8 the original biopsies showed carcinoma-in-situ of the cervix 
with positive vaginal smears, while subsequent biopsies and vaginal .smears 
were negative. Was the malignant tissue completely removed by biop.sy? 

In Case 6, in which on four occasions the smears were called negative, 
the tissue diagnosis was also negative on the last two of three biojisies. Hence 
disagreement was with only the fir.st .surgical specimen. The carcinomatous 
lesion in this case involved mainly the basal lajmrs, .suggesting that positive 
cells may not have reached the .surface or for some other reason were ]U’C^ 
vented from desquamating. Again, did biop.sy remove all the afiected area : 

In Case 7 the vaginal .smear was negative and although the original 
tissue diagnosis was carcinoma-in-situ of the cervix, it was nece.s.sary to eiif 
blocks from the entire cervix in order to locate the tiny malignant lesion. 
The single vaginal smear in this case immediately preceded hv'sterectomy ami 
was made after the initial biop.sy, ir. 

In Table TO thirteen cases are li.sted in which a diagnosis of proumr 
possible carcinoma-in-situ of the cervix was made. In only four of ’ 
positive vaginal smear was found. In two of them it may be 
smear later became negative and that the li.ssue diagno.sis also bccam 
live, again suggesting complete removal of the pathologic <nca. 
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Table VII. Probable or Possible Cakcinojia-in-Situ of Cervix 




DATE 

RESULT 



SMEAR 

OF 

OF 


NO. 

NO. 

SMEAR 

SMEAR 

TISSUE DIAGNOSIS 

1 

2 

Y-29 

V-36 

12/12/46 

1/13/46 

Neg. 

Neg. 

Probable carcinoma-in-situ, cervix 
Possible carcinoma-in-situ, cervix 

3 

V-339 

5/28/46 

5/23/46 

Neg. 

Pos. 

Chronic cervicitis and metaplasia 
and hyperplasia 

Probable carcinoma-in-situ and 


metaplasia 

6/ 6/46 Neg. Chronic cervicitis, metaplasia and 

hyperplasia 

7/ 2/46 Neg. Chronic cervicitis, metaplasia and 

hyperplasia 

4 V-340 5/23/46 Neg. Probable carcinoma-in-situ, cervix 

6/ 6/46 Neg. Chronic cervicitis, slight anaplasia 
9/12/46 — Chronic cervicitis, metaplasia 

5 V-356 5/28/46 Neg. Chronic cervicitis, squam. metaplasia 

6/11/46 — Chronic cervicitis, prob. carcinoma- 

in-situ 

1/ 9/46 Neg. No specimen 

1/ 9/47 Neg. Chronic cervicitis 

6 V-470 6/28/46 Neg. Possible carcinoma-in-situ, cervix 

7 V-528 7/17/46 Pos. Probable carcinoma-in-situ, cervix 

8 V-572 7/29/46 Neg. Probable carcinoma-in-situ, cervix 

9 V-625 8/12/46 Pos. Possible carcinoma-in-situ, cervix 

and metaplasia 
10/31/46 Neg. Chronic cervicitis 

10 V-647 8/16/46 Neg. Probable carcinoma-in-situ, cervix 

and metaplasia 

lJ/21/46 Neg. Chronic cervicitis, anaplasia 
12/ 5/46 Pos. No specimen 

11 V-788 10/ 3/46 Pos. Possible carcinoma-in-situ, cervix 

12 V-790 10/ 3/46 Neg. Probable carcinoma-in-situ, cervix 

12/ 5/46 Neg. Clironic cervicitis 

13 V-852 10/24/46 Neg. Clironic cervicitis, prob. carcinoma- 

in-situ 

10/31/46 Neg. Chronic cervicitis and paraleuko- 
keratosis 

12/ 9/46 — Chronic cervicitis, hyperplasia and 
anaplasia 


tissue available 
Biopsj’ of cervix 
Biop. cervix, endo. 

curettings 
Complete uterus 

Biop. ceriux 

Biop. cervix 

Complete uterus 

Biop. cervix 
Biop. cervix 
Biop. cervix 
Biop. cervix 
Biop. cervix 

Biop. cervix (portio 
only) 

Complete uterus 
Complete uterus 
Complete uterus 
Biop. cervix, endo. 

curettings 
Biop. cervix 
Biop. cervix 

Biop. cervix 

Complete uterus 
Biop. cervix, endo. 

curettings 
Biop. cervix 
Biop. cervix 

Biop. cervix 

Complete uterus 


Table VIII. Carcinoma-in->Situ of Endometrium 


NO. 

SMEAR 

NO. 

DATE 

OF 

SMEAR 

RESULT 

OP 

SMEAR 

TISStre DIAGNOSIS 

TISSUE AVAILABLE 

1 

V-14 

12/11/45 

' Pos. 

Adenocarcinoma-in-situ, endome- 

Complete uterus 


trium 

2 V-328 5/28/46 Neg. Carcinoma-in-situ, endometrium and 

polyp 

, 7/29/46 — Endometrial hyperplasia and ana- 

plasia 

3 v-335 5/23/46 Neg. Carcinoma-in-situ, endometrium and 

liynerplasia 

4 V-364 5/29/46 Neg. Endometr. polyp with carcinoma-in- 

situ, hyperplasia and anaplasia 

5 V-776 9/26/46 Neg. Carcinoma-in-situ, endometrium 

6 y-831 10/18/46 Neg. Carcinoma-in-situ, endometrium 

' v-861 10/26/46 Neg. Carcinoma-in-situ, endometrium 


Biop. cervix, endo. 

curettin^^s 
Complete uterus 

Complete uterus 

Complete uterus 

Complete uterus 
Complete uterus 
Complete uterus 
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method. In view of these facts the method has been found eminently sati.s- 
factory for detecting malignancy in the cervix and vagina, but less so in the 
endometrimn. 


Attainment of this degree of accuracy required training of personnel and 
a considerable investment in time devoted to the reading of smears. For the 
former, each of the examiners, previously experienced in tissue diagnosis, after 
studying the available literature^'®^ spent about two v^eeks under the in- 
tensive tutelage of Mrs. Ruth Graham and her assistants at the Vincent Labor- 
atory of the Massachusetts General Hospital. Such is the training required. 

The time consumed in reading varied tremendously and the proce.ss at 
best was much longer and far more tedious than the corresponding tissue ex- 
amination. It may be roughly estimated that average .smears required from 
fifteen to twenty minutes apiece while in some pai'ticularlj’^ diffiealt smears it 
would require up to two hours. Under conditions other than those stipulated 
for ourselves, a smear of this type could be labelled ".suspicious” and new 
smears requested. In many eases a second smear might not be so dif/icult as 
the first. It must again be emphasized that for the purpose of this study only 
one smear was examined and that by only one observei’, with a .subsequent 
definite negative or positive diagnosis being made. Furthermore, every field 
of every smear was inspected. Many laboratories would probably not spend 
this much time, but .such a practice would lower the accuracy of the method,- 
especially in early lesions. On several occasions the diagnosis in this .study 
was made from one or two characteristic cells when no other signs were pres- 
ent on the slide. It must be remembered that the technique is aelually a 
random sampling of only a portion of a pool of cells desquamated from all 
parts of the genital tract. 

The study has shoum the method to be highly accin-ate and that it is pos- 
sible to develop a vaginal smear dcpai'lment of the pathology laboralory 
vdthin one yeai*. It has proved unexpectedly valuable in the study of early 
carcinoma and careinoma-in-situ as well as in the diagnosis of moi-c advanced 
cases. 


Summary 

1. A study has been made of 1,045 vaginal .smeai’s and the corresponding 
uterine, cervical and/or vaginal tissue sections. In 1,000 of these cases sixly 
malignancies of the uterus, cei-vix or vagina were encountei’cd. Forly-om* 
cases of definite or que.stionable carciiioma-in-silu were discussed separalcl.v. 

2. In forty cases of carcinoma of the cervix, thirty-nine were found to 
have positive .smears and one did not; giving an error of 2.5 ])er cent, h' 
eighteen malignancies of the uterus, fifteen smears were positive and 
were negative ; giving an eri-or of 16.fi per cent. Two caj-cinomas of the vagina 
were encountered and both had positive .smears with no error. 

3. The total error of positive cases called negative is fi.fifi per cent. In tU' 
remaining 940 cases with negative ti.ssue .sections ihere were eleven false posi- 
tive vaginal smears; giving an error of 1.7 per cent. 'I be total coml 
of false positive and false negative smears is thus 1.5 per cent. 


ibined cirer 
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In Case 10 the last vaginal smear, positive, was taken late in the study. 
It will be of interest to note what the next biopsy of this cervix will show.* 

The cases in Table VIII consist of seven patients in which a definite diag- 
nosis of adenocarcinoma-in-situ of the endometrium was made. Only one 
positive smear was found in this group. This indicates the difficulty of an 
accurate smear diagnosis in this type of lesion, which is not surprising since 
this lesion that is not considered valid by many qualified pathologists, tends 
to he deeply situated and is thus less apt to cast off cells directly into the 
uterine cavity. It will be noted that even in frank carcinomas of the endo- 
metrium there was less correlation with the vaginal smear. 

Table IX gives the data from eight cases in which a diagnosis of probable 
or possible carcinoma-in-situ of the endometrium was made. No positive smears 
were encountered, a fact which is again not surprising in view of the ques- 
tionable nature and location of the lesion. In Case 2 the patient has since be- 
come pregnant. This would indicate a fairly healthy endometrial status, al- 
though the possibility of an early carcinoma’s having been completely removed 
by curettage cannot be ruled out. 

The smear results from all eases of earcinoma-in-situ are shown compara- 
tively in Table X. 


Table X. Caucinoma-in-Situ Eesults 



NUMBER OP 

POSITIVE 

NEGATIVE 


CASES 

SMEARS 

SMEARS 


Definite 


Questionable 


Cervix 13 8 5 

Endometrium 7 1 6 

Cervix 13 4 9 

Endometrium 8 0 8 


Group Three , — ^The four incidental malignancies in this group are not in- 
cluded with the others because their diagnoses do not seem to be applicable 
to the vaginal smear technique. Pathologic examination in these cases re- 
vealed lesions respectively of the Fallopian tube, bladder, urethra and vulva. 
Positive smears in all four indicate that malignant cells from such sources may 
be carried into the vagina. 


Discussion 

The value of the smear as compared to tissue diagnosis is manifest in the 
tabulation of errors shown in Table Y. Since the method, in actual daily ap- 
plication would undoubtedly provide the observer with clinical information 
which the authors purposely avoided, its accuracy could be reasonably ex- 
pected to increase, largely by the avoidance of false positive readings. It is 
further significant that only one of the four false negative readings (Y-797) 
occurred because malignant cells were initially unrecognized although present, 
whereas the other three have been repeatedly re-examined without the dis- 
cover of malignant cells, thus indicating an irreducible error inherent in the 

comparison of the corresponding smears and tissue specimens in these cases It 
nroa many Instances the first biopsy either completely removed the carcinomatous 

wnni.q’i' **^,®^*Sated a more Intense reparative reaction ■which resulted In normal healing. This 
wouia imply that the carcinoma-ln-situ is a result of prolonged submlnimal stimuli with abortive 
■which go astray. When a more violent stimulus Is provided, such as that 
'■* c. more normal repair process ensues and results In the formation of normal 






THE EELATIONSHIP BETWEEN SEX HORMONES AND 
EXPERIMENTALLY INDUCED TUMORS IN RATS* 


Robert B. Greenblatt, M.D., and Herbert S. Kupperman, Ph.D., ]\I.D., 

Augusta, Ga. 

(From the Department of Endocrinology, University of Georgia School of Medicine) 

W HILE the etiology of cancer is obscure, the number of agents indicated 
as factors in carcinogenesis is extensive. Various substances have been 
incriminated in the causation of cancer as a result of the accumulation of a 
vast amount of circumstantial evidence noting the prevalence and repeated 
occurrence of malignant neoplasms in different occupational trades. For 
instance, it was sho^vn in the investigation of human occupational cancers that 
certain coal tar derivatives were carcinogenic. Thus, the classical example 
of scrotal carcinomas in chimney sweeps demonstrated the role of occupational 
hazards in cancer.^ Although the inciting factor could only be suspected, it 
was the epochal work of the Japanese Avorkers that established the role of coal 
tar in carcinogenesis Avhen applied locally in the production of skin cancer.® 
Later, extractions of the carcinogenic principle led to the isolation of a 
chemically pure carcinogenic compound of the 1:2 benzanthracene series, in 
particular 3 :4 benzpyrene,®’ ^ the only potent carcinogenic compound found to 
be present in coal tar. The manner in Avhich tumorigenesis is initiated by the 
coal tar derivative has not yet been determined. 

In vicAv of the experimental production of carcinogenesis by certain 
hydrocarbons of the pentacyclic aromatic groups, it has been suggested that 
malignant neoplasms arising spontaneously in the organism may likewise be 
induced by the endogenous formation of cancer-producing hj’^drocarhon.s 
arising from the abnormal metabolism of cholesterol or of the bile acids. The 
eventual demonstration of a degradation product, methylcliolanthrene, from a 
naturally occurring constituent of the organism, bile acids, gave support to 
the hypothesis that potent carcinogens may be evolved in the body.® 


Further proof that endogenous substances, such as methyleholanihrenc, 
may be related to or arise from substances occurring naturally in the organ- 
ism, is the apparently striking fact that the 1 :2 bcnzantliracene derivatives 
belong to the cyclopentane ring group characteristic of the naturally occurrmg 
sterols and sex hormones.® The role of the sex steroids, particularly estrogens, 
in inciting abnormal growth and neoplasia of the generative tract of the 
female, while long su.spected, has only been proved experimentally in the past 
decade or tAvo. The CA'olution of the concept that estrogens arc important m 
the initiation of carcinogenic changes in the female reproductive tract is 
intere-sting to folloAv. The first line of evidence Avas observed early at tde 
turn of the centurv Avhen bilateral oophorectomy Avas first performed as an 
ameliorating measure in carcinoma of the breast.® While this procedure n-- 
.since been frequently performed and i.s still carried out by 
surgeons, it has been generally abandoned. Recurrent waves of cntliusiasn 

^Idcd in part by prant.s from Eli Lilly and Company, and the Armour Labomlar!'-’- 
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4. Four incidental malignancies were encountered including one each from 
the bladder, urethra, vulva and Fallopian tube. 

5. Eight positive and five negative smears were encountered in thirteen 
earcinomas-in-situ of the cervix. Only one positive smear was found in seven 
earcinomas-in-situ of the endometrium. 

6. Four positive smears were encountered in thirteen questionable carci- 
nomas-in-situ of the cervix. No positive smear was found in eight questionable 
earcinomas-in-situ of the endometrium. 

Conclusions 

The vaginal smear method is an accurate and valuable adjunct to a gyne- 
cologic clinic. Although time-consuming, it can be satisfactorily carried out 
in a pathology laboratory equipped and staffed with the necessary trained 
personnel. 

The authors are indebted to Dr. John Rock for his encouragement and assistance, and 
to Miss Rachel Rock who performed the major portion of the technical work. 
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ing between these two general groups in the initiation of carcinogenesis. Ob- 
servations are presented on the influencing effect of various endocrine steroids 
on tumors induced by methylcholanthrene or benzpyrene when these latter sub- 
stances are administered either subcutaneously or directly into tiie uterus. Ex- 
perimental findings are also recorded on the influence of various endocrine 
preparations administered chronically not only on the production of chemically 
induced tumors, but also on other organs of the injected animal. Tlic effect of 
the different steroid hormones on subeutaneousb^ transplanted sarcomas is also 
described. 

Procedure 

As a base line for pur studies and to learn some fundamentals about the 
problem thirty young white rats, commercially obtained, were emplojmd in 
preliininary experiments. Varying quantities of methylcholanthrene in dosages 
from '10 to 50 mg. were administered subcutaneously in one to several injec- 
tions. In ail, circumscribed sarcomas developed within three to six months at 
the site or sites of injection (Pig. 1). The sarcomas did not meta.stasize. The 
tumors grew to relatively enormous size (Pig. 1). Occasionally ulcerations 
developed superficially. The rats were sacrificed 8 to 12 months after the start 
of the experiment. In several rats methAdeholanthrene was injected directly into 
the uterine horn with a view toward’ inducing local tumorigenesis in the uterus. 
The horn was tied off and threads passed through various parts to traumatize 
the tissue. Estrogens or estrogen and progesterone were then administered in 
chronic doses for several montlis, along with occasional subcutaneous injections 
of methylcholanthrene. Tlie subcutaneously administered methylcholanthrene 
served a twofold purpose : (1) to further influence the proliferative propcnsitie.s 
of the sex-i’elated organs, and (2) to act as control to the methylcholanthrene 
introduced into the uterus. Sarcomas developed at the sites of subcutaneous 
injection of methylcholanthrciie, but no sarcomas were observed to develop in 
the uterus in any instance. 

A typical protocol is that on rat No. 8 (methylcholanthrene injected into 
the right horn) presented in Table I. 


Tabub I 


.1/14/39 
l/lG/39 
1/18/39 
1/21/39 
1/24/39 
1/27/39 
1/30/39 
2/ 6/39 
2/10/39 
2/13/39 
2/19/39 
2/20/39 
3/ 7/39 
3/15/39 
3/23/39 
4/ S/39 
5/ 4/39 
5/ 7/39 

8/ 4/39 
10/ 1/39 


10 mg. methylciiolanlhrcne injected into rigJil iilerinc horn (Jiorn tied). 


SO 

80 

50 

50 

60 

70 

70 

80 

120 

130 

130 

425 

400 

365 

100 

40 

40 


r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 

r.u. 


■Estrogenic Substance {also 20 ing. inethyleliolantlirene 

.subcutaneously into right iiorsvm) 


(al.=o 50 nig. inetliyleiiolanthrene 
fubcutaneously into left dorsiiin) 

over period of 5 montlis. 

•* cm in size on rigid dor.*=uin— -appeared iibotil 7/15/;!!» 

•appeared about 9/20/39 


2,290 r.u. 

Tumor 3 by .. 

Second tumor prcFCnt on left dor.cuin 


1\1/ Ji/ OV »-7V vvr**'.* ' ^ * 

Autopsy performed one year after start of experiment. 
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for the operation®’ ® nevertheless set in only to be discarded again and 
relegated to the limbo of therapeutic dreams. It appears, then, that long be- 
fore the discovery and identification of estrogenic hormone, the ovary was 
thought to be an agent responsible in some way for the development of certain 
malignancies of the breast and genital tract. 

Credence was lent to the assumption of an ovarian-breast tumor relation- 
ship by the findings of Leo Loeb who reported in 1907^° that the incidence 
of spontaneous breast cancer in certain strains of mice was very high in the 
female, nil in the male. Furthermore, in 1916^^ Loeb and his co-workers 
demonstrated that ovariectomy at an early age (i.e., before six months) pre- 
vented or greatly reduced the incidence of mammary carcinoma in strains 
of mice which normally had a high incidence. If spaying, however, was per- 
formed after the eighth month there was no appreciable reduction in incidence. 
This work was confirmed and extended by Cori.^^*'^ It remained for Lacassagne 
to show that mammary cancer could be induced in male mice following injec- 
tions of estrogens if the strain employed belonged to one in which the females 
had a high incidence of spontaneous mammary cancer.^^ His observations per- 
mitted the conclusion that the genetic factors for cancer, present in both 
males and females, became operative only after the mammary glands had 
grown in response to estrogenic stimulation. 

While the importance of estrogens as carcinogenic agents in certain small 
animals was definitely established by Lacassagne ’s experiments, it must not be 
forgotten that the hereditary or the genetic susceptibility must exist. Slye, 
Little, Andervont, and others later demonstrated the role of genetics alone and 
in combination with other factors in the role of spontaneous cancer in mice,’®''" 
Other^ nongenetic factors have also been incriminated as playing important 
roles in spontaneous mammary cancer. For instance, it was found that when 
females of a high cancer strain were bred with males from a low cancer strain, 
the female offspring had a high incidence of mammary cancer. When, how- 
ever, the females of a low cancer strain were bred with males from a high 
cancer strain, the female offspring shoAved a Ioav incidence of mammary cancer. 
Later,. BittneF®'^® showed that this nongenetic element in mammary carcino- 
genesis is the milk factor. If, for example, the young from cancer susceptible 
mothers are fostered by cancer resistant mothers, the incidence of subsequent 
mammary cancer is reduced, and vice versa. 

Prom the experimental Avork quoted, it seems that mammary cancer is 
caused by the conjoined action of three factors (1) estrogens, (2) a 

nongenetic agent transmissible to the offspring from the mother’s milk, and 
(3) a genetic factor Avhich controls to some extent the .susceptibility of the 
mammary tissue to neoplastic changes by the other tAvo factors. 

The factors just enumerated do not apply to carcinogenesis of other 
primary and secondary sex organs. CerAucal cancer could be produced in 
mice if estrogen therapy AA-as prolonged for at least a year at a time.®^‘®'‘ It 
was noted that cervical cancer could be induced in strains of mice resistant 
to mammary cancer. These mice, hoAAmAxr, exhibited poor tolerance to the 
elironic estrogenic treatment at leA'els effeetiA^e for cerA'ical carcinogenesis.®® 
Ihe "milk factor,’’ so important in determining the incidence of mammary 
Cfincer, apparently had no relation to incidence of cancer of the cerA’ix folloAA-- 
uig admini.st.ration of estrogens.®^ In this connection it must be recalled 
that cei'A'ical cancer, unlike mammary cancer, does not appear .spontaneomsly 
in mice. 

In vieAV of relative similar chemical configuration of the carcinogenic hydro- 
carbons and the sex steroids and their respectiA'e roles in carcinogenesis, the 
follcAA-ing studies AA-ere undertaken to establish the possibility of SATiergism exist- 
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A.J. The effect of iniplantotion of pellets of benzpyrene into the uterine 
horn on tumongenesis and the influence of various hormonal pellets implanted 
into the opposite horn . — 

Studies were undertaken to determine the direct tumori genic effect of 
benzpjTene upon the uterine mucosa. Accordingly, pellets of benzpyrene were 
implanted into the uterine horn. One to tAvo pellets Aveighing 10 to 15 mg. 
(total) Avere implanted into the left uterine horn. The influencing effects of 
the sex steroids Avere also ascertained by direct implants of 13 to 17 mg. pellets 
of testosterone, progesterone, and estradiol into the lumen of the opposite 
uterine horn. 

Control animals receh'^ed only pellets of benzpyrene. Animals of botli 
groups AA^ere ovariectomized prior to implantation of the pellets. At the time 
of implantation, the uterine horns Avere threaded AAuth black silk proximal and 
distal to the pellets in order (a) to maintain adequately the pellets and pre- 
A’^ent their extrusion, and (b) to provide an additional means of irritating the 
uterine mucosa and establish thereby a more “fertile” ground upon Avhich 
the carcinogenic agents might act. 



Fig. 3. — Pyometrla and squamou.<5 cell metaplasia follcwlng Intrauterine admlnl-stration of 

methylcholanthrene {X32.';). 


Daily vaginal smears, via pipette laA'age, Avere taken throughout the ex- 
perimental period. Frequent cornification of the smear Avas observed in tiic 
animals recehung implants of estradiol pellets. Smears made from other ani- 
mals in the remaining group shoAved the typical diestrus smear charactenzen 
by a i>redommancc of leucocytes in a tjTiically mucous medium. All animais 
AA'cre autopsied one hundred eighty days after implantation of pellets. 

In no instance, in either the experimental or control serie.s, Avere mini- 
uterine pellets of benzpyrene productive of any ncopla.stic changes, oi 

the steroids produced marked gross and morphologic changes (Table JU- 
pellets of progesterone produced no striking anatomical changes and m ca^cj.' 
case Avere entireh' absorbed in the period of one hundred eighty days, hh 
only discernible effect of the pellets of te.stosterone Avas to bring ^ 

diminution in the size of the hypophysis of the implanted animal SixD ^ 
75 Tier cent bA' Aveight of the pellets AA'cre absorbed. In contra, t, * 
chan-es Avere produced in the animals receiving intrauterine implantation 
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Table I summarizes the substances administered to this rat. The tumors 
at the sites of injection were large. No breast tumor development was dis- 
cernible. The rat was autopsied twelve months after start of the experiment. 
The right uterine horn was distended (Fig, 2). Histologic examination re- 
vealed a pyometrium and squamous cell metaplasia of the uterine mucosa of 
the right horn (Fig. 3). Sections of the ovaries, liver, kidney, lung, and left 
horn of the uterus failed to show any noteworthy changes. Cervical sections 
revealed marked epithelial hyperplasia. Histopathologic study of the tumor 
tissue revealed spindle sliaped cells growing autonomously with marked 
cellular derangement, frequent and bizarre mitotic figures and multinucleated 
giant cells. Large, thin-walled arterioles were observed throughout the 
section. This rat received over 2,200 r.u. of estrogenic substance over a period 
of five months. 



Fig. 1. — Methylcholanthrene induced sarcoma. 



^ig. 2. Note distended right uterine horn twelve months after intrauterine administration of 

methylcholanthrene. 

It was apparent from our preliminary studies that methylcholanthrene 
^nlcl produce sarcomas in every instance at the subcutaneous site of injection. 
However, when introduced into the uterine horn and in spite of accompanying 
trauma and prolonged administration of estrogens, tumorigenesis of the uterine 
horn could not be obtained other than squamous cell metaplasia and some sug- 
gestive preeancerons lesions of the cervix. It was decided to continue with a 
more systematic study employing benzpyrene along with various endocrine 
preparations. This study followed several directions : 
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The relationship of various endocrine preparations to the growtli of trans- 
planted sarcomas was tested by administration of estradiol diproihonate, 
desoxycorticosterone acetate, progesterone, testosterone propionate and thi- 
ouracil to the animals receiving the transplants of the sarcomatous tissue. 
The following doses of these preparations were administered every second day 
in 0.05 c.c. of sesame oil in the case of the steroid hormones, and in 0.1 c.c, 



Fig. 4. — Growth of sarcoma thirtj’-six Uay.s after transpl.nntation of benzpyrene Inaucccl sarcoma 

(third generation). 



V!- r, _HiMtoloiric section of growtlj of s.-.rcom.afoii.-i tl.-ifnw ‘run-udanted Cvo 

lent. 
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pellets of estradiol (Table II) . The uterine weight was increased threefold 
over that of the controls. There was also marked hypertrophy of the. adrenal 
glands and both hypertrophy and hyperplasia of the hypophysis. Morpholog- 
ically, the changes in the pituitary gland were shown to be predominantly 
ones of ehromophobic activity. Fifty to 75 per cent by weight of the pellets 
of estradiol were absorbed after one hundred eighty days. 


Table II. Benzpyrene Implant Into Left Horn op Uterus (With Hormone in Other 
Horn (Eight). Animals Autopsied 180 Days After Implantation 


TREATMI'NT 

UTERUS 

(MG.) 

ADRENAL 

(MG.) 

PITUITARY 

(MG.) 

thyroid 

(MG.) 

Benzpyrene 

255 (3)* 

39 (3) 

17.2 (3) 

13.3 (3) 

BenzpjTane and progesterone 

221 (3) 

45 (3) 

17.8 (3) 

12.0 (3) 

Benzpyrene and testosterone 

235 (2) 

35 (2) 

13.2 (2) 

13.5 (3) 

Benzpyrene and estrogen 

734 (l)f 

67 (2) 

71.7 (2) 

11.5 (2) 

Control-normalt 

507 

55 

13.0 

13.0 

Control-castrated t 

135 

58 

13.5 

14.3 


♦Figures in parentheses indicate number of animals. 

tone uterus, large and bulky, with numerous adhesions, could not be dissected free. 
Weight estimated between 500-700 mg. 

tControl data represent average weights of 25 rats. 

B). Effect of henzpijrene injected suhcutaneoushj and the influence of estro- 
gens or estrogens and desoxycorticosterone on the benzpyrene induced tumors . — 
The sarcoma-inducing qualities of benzpyrene were ascertained by inject- 
ing a total dose of 20 mg. of benzpyrene in sesame oil over a period of forty 
days. The benzpyi'ene was administered subcutaneously every second day in 
1 mg. doses contained in 0.05 e.c. sesame oil. The infiuenee of estradiol dipro- 
pionate and eombined injections of both estradiol dipropionate and desoxy- 
eorticosterone acetate upon the induction of sarcoma by benzpyrene was like- 
wise determined. Estradiol dipropionate (0.025 mg.) and desoxyeorticosterone 
(0.25 mg.) were administered in 0.05 e.c. of sesame oil every second day. The 
endocrine preparations did not appear to accelerate or diminish the rate of 
growth of the benzpyrene induced tumors. Sarcomas developed at the site 
of injection of benzpyrene in all the animals within ninety to one hundred 
twenty days. No demonstrable difference in relation to time of appearanee, 
rate of growth and microscopic appearance of the tumor was observed in the 
sarcomas produced by benzpyi’ene and those observed in animals receiving 
benzpyrene and steroid preparations. The sarcomas, however, varied greatb" 
in size in each individual group and ranged from 10 to 92 Gm. in weight. 
In some animals the tumors attained 50 per cent of the weight of the animal. 
Grossly these growths were sharply circumseribed, well encapsulated and 
showed no gross or microseopic evidence of metastases. Microscopically, the 
sarcomas were identical to those induced by methyleholanthrene (Pig. 8). 

G). Transplantation of benzpyrene-induced tumors and the influence of 
various hormones on transplantahility . — 

The tumors from all three groups of animals described above were readily 
transplantable and the transplantations were carried for three to six genera- 
tions (Figs. 4 and 5). The tumors were transplanted into adult female rats 
weighing between 200 to 250 Gm. within three to five minutes after autopsy.' 
The donor animals were killed by ether asphyxiation. The tumors were dis- 
sected from the animal, weighed, and divided into small rectangular portions 
about 2 by 4 by 10 mm. in size and weighing 50 to 75 milligrams. Two or 
three tumor slices were implanted subcutaneously into the scapular region of 
the recipient animals. The animals implanted were divided into two groups : 
/on’ experimental, received daily injections of some endocrine preparation ; 
(2), the uninjected control group. 
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or inhibited the rate of growth of the transplanted sarcoma over and above 
that observed when therapy was initiated simultaneously with transplantation. 

The data, while meager in some experiments, indicate upon analysis that 
estradiol had an inhibiting effect on the rate of growth of the transplanted 
sarcomas (Table III). In addition to a decreased incidence of successful take.s 
as compared to the controls, there was also a significant reduction in weight 
of the transplanted sarcoma in the estrogen treated animals over that observed 
in the control groups. The weight of the sarcomas in the animals treated with 



Fig. 7. — Squamous cell metaplasia of endometrium of uterus after administration of estrogen 

for avc month.s {X145). 
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water for the thiouracil ; estradiol dipropionate .025 mg., desoxyeorticosterone 
acetate 0.5 mg., progesterone 0.5 mg., testosterone propionate 0.25 mg., thi- 
ouraeil 10 mg. The percentage of snceessfnl transplantations ranged from 79 
per cent for the controls to 40 per cent in the animals receiving progesterone. 

In addition to treating the animals with various hormones at the time the 
transplants were made, the effects of pretreatment with estradiol dipropionate, 
testosterone propionate, desoxyeorticosterone, and progesterone upon the growth 
of the transplanted sarcoma was observed. The recipient animals in this group 
received endocrine theraiay two to four months before the tumor transplants 
were made wuth therapy continuing after implantation. The dosages of these 
preparations employed in the pretreatment phase of the experiment Avere 
similar to those described above. In this latter group of animals there was 
no evidence to show that the steroids administered in this manner enhanced 



Vig. C. — Chromophobic adenoma induced In pituitary gland after 7.5 months of estrogen 

administration. 


Table IH 










1 

! 

PER 

CENT 
OP TU- 

treatment 

DAYS 

] 





PITUI- 


MOR 

TREATED 

OVARY 

ADRENAL 

thymus 

UTERUS 

THYROID 

TARY 

TUMOR 

TAKE 

Estrogen 

167.90 ± 

26.40 ± 

68.70 ± 

73.00 ± 

622.50 ± 

16.20 ± 

120.40 ± 

44.80 + 

50% 


3.86* 

0.82 

0.98 

1.57 

6.71 

0.78 

4.73 

2.31 


Progesterone 

(24) t 

(24) 

(24) 

(22) 

(23) 

(24) 

(24) 

(12) 

40% 

121.60 ± 

49.60 ± 

88.60 ± 

101.40 ± 

351.20 ± 

18.20 ± 

14.50 ± 

155.001 


16.86 

4.41 

9.68 

14.18 

29.18 

1.05 

1.15 

3.57 


Testosterone 

(5) 

92.30 ± 

(5) 

51,80 ± 

(5) 

47.70 ± 

(5) 

122.20 ± 

(5) 

270.50 ± 

(5) 

16.00 ± 

(5) 

10.70 ± 

(2) 

134.00 ± 

50% 

propionate 

8.92 

11.96 

3.04 

13.83 

8.04 

0.56 

0.28 

1.88 


Eesoxj'corticos- 

(6) 

68.80 ± 

(6) 

54.40 ± 

(6) 

76.50 ± 

(6) 

86.30 ± 

(6) 

337.50 ± 

(6) 

16.80 ± 

(6) 

13.10 ± 

(3) 

109.70 + 

75% 

teronc 

3.89 

3.06 

1.39 

9.36 

23.50 

0.52 

0.22 

7.29 


acetate 

Control 

(S) 

(S) 

(8) 

(8) 

(8) 

(8) 

(8) 

(C) 

79% 

80.00 ± 

62.40± 

72.40 ± 

94.20 ± 

352.70 ± 

16.00 + 

11.60 + 

79.90 + 


2.05 

1.11 

0.67 

1.65 

6.07 

.095 

0.10 

1.76 


— 

(33) 

(33) 

(33) 

(33) 

(33) 

(33) 

(33) 

(26) 



•Standard error. 

tViSurcs in parentheses indicate the number of animals. 
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been shov/n that estrogens plaj” some role in the production of a cancerous 
state of the mammary and occasional!}- the uterine (cervical) tissue ox mice 
suseeptildc to cancer, estrogenic substances pla.r little or no part in mice re- 
fractory to cancer and none in larger animals.-® E%'idenee of carcinogemc 
action of estrogens in the human female is meager and at times is only suz- 
ge.stive. Sporadic reports hare shown that estrogens or esfrogenic activitj- 
may be indicted in the pathogenesis of certain cases of breast or uterine ear- 
cinoma.-®'®^ These reports are of necessity poorly controlled and the conclu- 
sions could %vell he challenged. In this re.spect it is interesting to speculate 
concerning the doses employed in the rat and the comparative dosage in the 
human. On the basis of the do.sage given to the rat in this experiment the 
amount to be given to the human, calculated in the table below, vrould he in 
line of .such excessive doses as 5.5 mg. administered every second day for a 
period of 14.5 years (Table IV). 


Tablc IV. Do.sk or Estbapioi. JiKUATioxsiiip Bctwixx TiiK Pat akb thj: IIcirA:.' 




WJOGUT ! 

VOSE 

Q 2S'D DAT 

1 TIME 

i ABMuri.srrsEO 

Kat 

.3 rears 

0.25 Iff. 

25.0 gamma 

8.0 months 

Tlunian 

Op years 

05.00 ka- 

0.5 mg.‘^ 

14.5rear,?f 


•Do.=' 3 based on that given to r.its .end on v.-cigbt relations of rat to human. 
tTime estimated on total time of hormone administration to rats and relation of life 
.span of rat to that of hum.an. 


Another line of evidence to consider when evaluating the role of estrogens 
in the etiolog}- of neoplasms is the contradictory results observed in those cases 
of hrea.st carcinomas that had been treated with stilbestroL Synthetic e.sfro- 
gens have been reported to bring about temporary retardation or partial re- 
gre.s.sion of the ueopla.stic growths- These observations have been confirmed.-' 
Thus it was shoAvn that of a total number of 69 patients xmder the age oi 57 
given stilhestrol for advanced breast cancer, 43 did not improve while some 
showed .spectacular improvement. Stilhestrol administered to 52 patients over 
58 years of age resulted in improvement in 17 eases and spectacular improve- 
ment in six or seven eases. In this latter group in some patients there v.'as 
complete disappearance of the fairly advanced disease.-* These findings ha’’ e 
been substantiated recently in a 91-year-old woman with a breast carcinoma--' 
The carcinoma subsided with no evidence of swelling after .six months of treat- 
ment "with daily doses of 3 mg. oi diethylstilhestrol. It has also been .shown 
that secondary sarcomatous depo.sits in the lung of a young woman disap- 
peared completely two years after stilhe.stroI treatment had been instituted.-' 


Summary 

The effect of various steroid hormones upon the induction oi carcinogenesn 
by methylcholanthrene and benzpyrene was studied. Subcutaneous and in^' 
uterine admini.stration of the carcinogenic agents was made by mjecting either 
oil solutions or suspensions of the carcinogen in lard and by implantation n 
compressed pellets of benzpyrene. No neoplastic changes were obseijf 
rats^receh-ing intranterine application of either one of the coal tar derivati •- 
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estradiol dipropionate was only 57 per cent that of the neoplasms of the con- 
trol animals. Wliile administration of progesterone, testosterone propionate, 
and desoxycorticosterohe acetate caused a 34 to 94 per cent increase in weight 
of the sarcoma over that attained in the control rats, there was a decreased 
incidence in tumor takes in those animals receiving progresterone and testos- 
terone propionate. In contrast to the animals receiving intrauterine implants 
of pellets of progesterone and estrogen, subcutaneous administration of estradiol 
dipropionate in oil caused no adrenal hyperplasia, while progesterone in oil 
caused hypertrophy of questionable significance. Testosterone propionate in- 
jections resulted in a reduction in size of the adrenal glands. Estradiol, as 
has been reported, resulted in marked hypertrophy of tiie pituitary gland 
(Fig. 6). The hypertrophy of the hypophysis was due mainl}’' to hyperplasia 
of the chromophobic elemenis forming in many instances a chromophobic 
adenoma. Estrogens also caused a marked hypertrophy of the uterus and in 
many cases squamous cell metaplasia of the mucosa was observed (Fig. 7). 
Metaplasia, however, was never observed with chronic administration of pro- 
gesterone, desoxycorticosterone acetate or testosterone propionate. In one in- 
stance a localized area of anaplastic change in the uterine mucosa was found 
(Fig. 8). Definite malignant changes in the breasts were observed in only one 
rat receiving estrogens, although manj’- animals showed proliferative changes 
indicative of cystic changes in the acini of the breast. 

Discussion 

From an analysis of our studies it appears that the estrogenic hormone 
is a strong proliferative hormone and that mcthylcholanthrene and benzpyrene 
applied directly to the uterine mucosa could not induce oxit and out malignant 
changes in the uterine horn, despite administration of chronic doses of estro- 
genic substance. In this respect Castellano and D ’Amour did obtain occa- 
sional malignancies in their experiments when pellets of methylcliolanthrene 
were implanted into the uterus."® However, no discussion of the microscopic 
picture of the neoplasms was presented, nor were the malignancies described. 
Their period of observation, however, was longer — a minimum of one year. 
In addition, workers from the same laboratory reported a statistically signifi- 
cant hastening of the appearance of the subcutaneous methylcholanthrene- 
induced tumors under the influence of pregnancy urine and pregnant mares 
serum (PMS).^° PMS appeared to sustain a greater effect. In our study, 
aside from epithelial metaplasia of the endometrium and epithelial stimulation 
of the cervix, no carcinomatous changes of the reproductive tract were ob- 
served. Geschickter was able to produce carcinoma of the breast in rats by 
injection of 200 gamma over 100 days."" This dosage was far greater than 
which we used. 

There can be no doubt that estrogens, administered oxmr a relatively long 
period of time to certain experimental animals, are capable of inducing ma- 
lignant changes in a substratum hereditarily susceptible to cancer. An im- 
pression has been created, however, that what strictly applies to animal ex- 
perimentation also applies to man. Thus the implications of the neoplastic 
tendencies of estrogenic or estrogenic-like substances in certain susceptible 
animals have led, and propeily so, to the cry for caution in the empirical use 
of long-continued, massive dosage of estrogens clinically. Although it has 



RELATIONSHIP BETWEEN ERYTHROCYTE SEDIMENTATION BATE, 
SLUDGED BLOOD, AND PLASMA PROTEINS DURING PREGNANCY*! 
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(From the Department of Ohatetries and Gyneeology, the University of Chicago School of 
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A jMONG the several factors wliich have been associated with changes in 
erythrocyte sedimentation rate are these: Fiihreus^ noted increased 
rouleaux formation and higher plasma fibrinogen and globulin values in blood 
from patients with increased sedimentation rates; and it was demonstrated 
subsequently, by Monaghan and a.ssoeiates,2 that sedimentation rate depended 
upon constituents contained within blood plasma. In fact, in vitro studies by 
Coburn and Kapp^ showed a quantitative relationship between an increased 
speed of sedimentation and amounts of added fibrinogen or globulin. Gray and 
MitchelP confirmed this oliservation, using protein fractions prepared elec- 
trophoreticallj^ by tlie Tiselius method, and obseiwed that the addition of purified 
albumin reduced the speed of sedimentation. That botli anemia'^ and increased 
temperature, in vitro,” will change sedimentation rate is well recognized. 

Of additional importance are the studies of Hinselmann,'^ Lin^enmeier,® and 
Krogh,” who reported “ stasis ’’ within the fingernail capillaries of normally 
pregnant and toxemic patient.s, “stasis” being more pronounced in the latter. 
More recently, Knisely and co-workers^®'’‘‘ have made comprehensive studies of 
intravascular changes under normal, experimental, and pathologic states. Ac- 
cording to them, the findings in noi’inal unanesthetized men and women consist 
of : an absence of intravascular agglutinations of red blood cells or adherence 
of white cells to vessel walls, presence of a “laminated” or “streamlined” flow, 
absence of a plasma “leak” through small ve.ssel walls, and a rate of flow fa.st 
enough so that individual red cells cannot be recognized at 48 to 90 diameters 
of ‘magnification. Contrawise, in various experimental and pathologic states, 
microscopic agglutinations of blood cells occur within venules and arterioIe.s, 
and this tendency to form intravascular cell masses causes the blood to circulate, 
in certain instances, as a thick “sludge.” It has been further shoum that the 
state of the circulating blood,, as based upon conjunctival observations, is a 
statistically valid sample of the circulating blood throughout the entire body. 

The purposes of this paper are (1) to report the presence of “sludpd 
blood” in wmmen during both normal uncomplicated pregnancy and during 
pathologic pregnancies, (2) to report that the masses of agglutinated red cells 
are larger in certain of the pathologic conditions examined than in the uncom- 
plicated pregnancies, (3) to point out probable relationships between (a) the 


' »Read before the Chicago Gynecological Society, Dec. 20, 104G. Eclampsia 

fSupported by a grant from the Chicago Lying-in Fiftieth Anniversary Fund on Ecia 
and Puerperal InfecUon. 
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alone or in combinations with the steroid hormones. The sarcomatous induc- 
ing effect of subcutaneously administered benzpyrene was not influenced by 
the simultaneously administered steroids. Transplantation of the benzpyrene 
induced sarcomas appeared to be influenced by administration of hormones. 
Animals receiving estradiol exliibited sarcomas smaller in size than those ob- 
served in the control animals. On the other hand, progesterone, testosterone 
and desoxycortieosterone acetate appeared to enhance the growth of the trans- 
planted sarcomas. Data is also presented on the effect of steroid substances 
on the production of neoplastic changes in the endocrine glands and accessory 
reproductive organs of the rat. 
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intravascular agglutinations of the blood, (b) the increased in vitro sedimenta- 
tion rates of blood from these patients, and (c) changes in the concentrations of 
certain plasma protein fractions. 


Material 

A total of 52 pregnant and nonpregnant subjects were selected for study. 
These included 21 whose pregnancy was normal and 23 whose pregnaney was 
complicated, 16 with toxemia, four with thrombophlebitis and infection, two 
with acute hemorrhagic shock, and one "with ectopic pregnancy. Nonpregnant 
controls numbered eight. 

Equipment consisted of a Leitz dissecting microscope of 48 diameters 
magnification mounted on a colpbscope stand and a Shahan opthalmic lamp with 
usual adjustments. 

Method 

Patients were observed in the supine position from the right side, the light 
beam being directed through the lateral aspect of the right palpebral fissure. By 
elevating the right upper lid, with the examiner ’s left hand, and instructing the 
patient to deviate vision toward the left, it was possible to focus the Leitz instru- 
ment on the lateral bulbar conjunctiva with the right hand. The size of intra- 
vascular masses and the degree in reduction of rate of flow were evaluated in 
fine, medium, and large venules and in arterioles. This w^as arbitrarily desig- 
nated as - 1 -, ++, + + +, or + + + +, and, on the basis of these direct microscopic 
observations, an estimate was made of the sedimentation rate. Venous blood was 
then obtained, without stasis, and collected in tubes for analysis. Sedimentation 
rates were read in a Wintrobe tube on heparinized blood at ten-minute intervals 
for one hour, the cell volume being obtained from the same tube after centrifuga- 
tion for the Plass-Kourke^'^ corrected rate. Precautions to maintain constant 
room temperautres and erect sedimentation tubes were observed during all 
readings. 

Fibrinogen and total serum proteins were determined on the interferometer 
by a method described by Dieckmann.^® Albumin and globulin fractionization 
was obtained by a method described by Pellemer and Hutchinson,^^ w^hieh gives 
results closely approximating those obtained by the Tiselius electrophoretic 
procedure.^^ 

Results 


1. Observations by Microscopy . — 

These numbered 103, seventy-seven of Avhich are tabulated with simultane- 
ously obtained sedimentation rates and plasma protein values (Tables I, II, III, 
and IV). 

_ a. Nonpregnant controls: In none of six female subjects studied whose 
sedimentation rates were below 24 mm./liour wms any intravascular agglutina- 
tion of the blood observed. Occasionally, a “laminated flow,” as described by 
Knisely and associates, was seen in the large venules of some eyes. However, 
two other patients, whose diagnoses 'were pelvic inflammatory disease and 
generalized carcinomatosis, had large, easily observable agglutinations within 
venules and arterioles, a reduced rate of blood flow, and, in some vessels, 
temporary cessation of flow; and, as anticipated, their sedimentation rates were 
high (Table I). 

b. Normal pregnancy: “Sludged blood,” consisting of intravascular 
agglutinations of erythrocytes and reduced rates of flow 'with temporary cessa- 
tion (of flow) in some vessels, was observed in all subjects with sedimentation 
rates of 33 mm./hour or more. “Sludge” was more easily seen in those patients 
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with an incrca.sed sedimentation rate. In fact, it seemed that the size of the cell 
aggregates increased progressively in direct ratio with the hourly uncorrected 
sedimentation rate. “Sludge” was delected most readily in hne venules, where 
it had the appearance of a string of beads; next in medium-sized venules, where 
it had the appearance of granules; and least readily in large venules, appearing 
there as larger clumps, “Sludge” was not observed in arterioles during normal 
pregnancy, almost certainly because the masses were small and the blood flow 
very rapid. The largest cell ma.sse.s, and the grcatc.st reduction in rates of flow, 
were seen in those patients who w'ere near term, in labor, or early in the 
puerperium (Table II). 


c. Paiholofpc pregnancy ; -pregnancy ioxemia: A noticeable narrowing of 
ai'terioles could be detected in most patients. In addition, intravascular 
agglutinations and reduced flow rates were ob.served. The sizes of masses com- 
prising the “sludge” were lai*ger, the rate of flow considerably more deerea.sed, 
and cessation of flow more prolonged, as compared with noimal pregnanej^ One 
patient (]\I. L. 323886) deserves special comment. This Case, P061, un- 
registered, and six and one-half months pregnant, was admitted in coma with 
a history of one convulsion. Immediately after the third convulsion, observa- 
tions disclosed arteriole constriction. The venules, in eeitain area.s, were seg- 
mentally constricted in such a way that short segments contained blood and 
intervening portions were empty. Blood flow' through these vessels had 
ceased, and was not reestablished for several minutes. In larger venules the 
blood flow appeared to be very slow' although no agglutinations could be de- 
tected.*' During the two hours follow'ing sedation and intravenous hypertonic 
solutions the constricted vessels dilated, flow' through them was re-established, 
and individual agglutinations could be detected. The hematocrit reading 
changed from 50 per cent, immediately after the third convulsion, to 45 per 
cent tw'o hours later, and subsequent^’- to 37 per cent some time aftenvard. The 
sedimentation rates during this period w'ere 15 mm. (immediately after a con- 
vulsion), and 38, 43, 31, and 39 mm./hour during subsequent treatment. No 
other convulsions occurred. Delivery followed premature artifieil rupture of 
the membranes and the administration of solution of posterior pituitary. The 
puerperium w'as uncomplicated. Observations of the sedimentation rate con- 
ducted on a second eclamptic (L. E. 379384) show'ed similar changes. The rates 
in this ease were 32 mm. (immediately after a con-vnilsion), and 45 and 47 mm. 
during and after treatment; the hematocrit w'as 38, 35, and 31 per cent, respec- 


tively (Table III). . . j- 

Thronihoplilehitis and infection: Microscopic conjunctival examination dis- 
closed large intravascular agglutinations within fine, medhun, and large venule.s 
and in arterioles. In addition, stasis’" and a few minute thrombosed venules were 
seen. Sedimentation rates were unusually high in these patients. 

Hemorrhagic shock: Three instances of severe hemorrhagic shock were 
observed, tw'o in the same patient. The first (E.W. 376643), P 4 G 5 , aged 4z 
years, w'as admitted at thirty-eight w'eeks in shock of tw'o hours’ duration from 
severe hemorrhage due to placenta previa. Distinct, irregular, rigid agglutina- 
tions were observed Avithin venules of the conjunctiva. These masses movea 
slowly and reversal of flow for short intervals w'as frequent. Agglutinations 
were visible also in arterioles, and the rate of flow in them was slowed. loliou- 
ing transfusion of 4,200 ml. of blood the patient’s condition improved, and tnerc 
w'flq no visible “sludge.” However, two hours after a cesarean hysterectomy 
the “shidge” again became visible and the sedimentation rate became elevated. 
The patient was discharged w'ell on the sixtieth postoperative day, the puer- 

tolethw sS ttet edses of individual masses cannot be seen. 
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tion rates from patients with pregnancy toxemia tended to be higher than those 
obtained during normal pregnancy. There was close correlation mth plasma 
fibrinogen values, le.ss with albumin, globulin, or A:G ratio, and no relationship 
with total serum proteins (Figs. 1, 2, and 3). The Plass-Rourke corrected rates 
(compute'd on the percentage of liourly sedimentation as related, with the 
hematocrit reading) related to ])la.sma fibrinogen figures (Fig. 4), The 
AVestogren calculation for sedimentation rate, computed from plasma protein 
fractions by the formula. Sedimentation Rate = 140.4 fibrin. % + 6.22 glob. % -f 
6.09 alb. % - 25.5, yielded inconsistent results. 


FIBRINOGEN 



Fig. 1. — Erythrocyte Kedimentation rate, sludged blood, and plasma proteins during preg- 
nancy. Fibrinogen and sedimentation rate. 


ALBUMIN 
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perium being complicated by a pelvic tlirombopblebitis. The second case 
(A. B. 124582), P9G12, aged 37 years, was admitted at twenty weeks gestation 
for therapeutic aboriton because of hypertensive vascular disease. An estimated 
1,500 ml. hemorrhage occurred during dilation and curettage. Slicroseopic 
examination commenced during the operation disclosed large intravascular 
masses of red cells, and markedly reduced rates of flow in all small venules. 
Transfusions of whole blood (1,500 ml.) restored blood volume and an intra- 
uterine pack controlled hemorrhage. Two days later a second hemorrhage 
followed removal of the uterine pack. Profound shock resulted. Microscopic 
examination disclosed constricted veins but no visible “sludge,” and the sedi- 
mentation rate was only 24 mm./hour. However, following transfusion of whole 
blood and curettage, intravascular agglutinations and visible reduction in rate 
of flow occurred; the sedimentation rate became 51 mm./liour. The remainder 
of the hospital stay was rmcomplicated. 

Ectopic pregnancy: One patient (E. G. 385385) was observed who had a 
provisional diagnosis of acute pelvic inflammatory disease. This case had no 
msible “sludge” and a low erythrocyte sedimentation rate. An ectopic preg- 
nancy with left hematosalpinx was discovered during laparotomy (Table IV). 

2. Sedimentation rate . — 

Estimates of sedimentation rate, based on conjunetival observations, closely 
approximated the measured, uncorrected, hourly values (Table V). In addition, 
microscopic findings as to the size of the masses correlated with a sliding scale 
of sedimentation rates (Table VI). Values were higher at term, in labor, or 
during the puerperium, and highest in infections. In addition, the sedimenta- 

Table V. ReioAtionship op E.S.R. to Amount of Intravascular ‘'Sludge” 


PATIENT 1 

SEDIMENTATION 

RATE 

1 HOUR 

SMALL 1 

VENULES 

MEDIUM 

1 LARGE 

ARTERIOLES 

7 controls* 

7-20 





379352 

59 

f + + 

+ + + 

+ + + 

+ 

340038 

56 

+ + + 

+ + + 

+ + + 

+ 

M.M. 21296 

23 

+ 




I. N. 381922 

24 

+ 

+ 



S. L. 124582 

24 





A. B. 383217 

26 

+ 

+ 



E. L. 271273 

29 





S. L. 124582 

29 





G. B. 357426 

32 


+ 

+ 


M.V. 388369 

34 

+ + 

+ 

+ 


M. C. 158661 

38 

+ 




M.T. 378782 

40 

+ + + 

+ 



E. R. 375466 

43 

+ + + 

+ + 

+ + 


M.V. 388369 

48 

+ + + 

+ + + 

+ + + 


. G. L. 375409 

48 

+ + + 

+ + + 

+ + 

+ 

A. S. 376640 

50 

+ + + 

+ + + 

+ + 


R. R. 381772 

51 

+ + + 

+ + 

+ + 


R. R. 381772 

51 

+ + + 

+ + + 

+ + 


M.R. 376091 

51 

+ + + 

+ + + 

, + + 

+ 

M.R. 376091 

51 

+ + + 

+ + + 

-b + 

+ 

S. L. 124582- 

51 

+ + + + 

+ + + + 

+ + + 

+ 

A. S. 376640 ' 

53 

+ + + 

+ + -1- 

+ + 


M.V. 388369 

54 

+ + + 

+ + + 

+ + 


M. F. 378732 

55 

+ -b + 

+ 

• + + 


M.P. 385319 

56 

+ + + 

+ + + 

+ + + 

+ + 

M.M. 193700 

57 

+ + + 

+ + + 

+ + 

+ 

M.W. 376643 

62 

+ + + + 

+ + + + 

+ + + 

+ + 


*Nonpregnant controls. 
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Table VI. Belationsiup op E.S.B. to the EsTurATEi) Value 


NUMBEU PATIENTS 

AVEIiAOE SEDIMENTATION 
BATE 

1 irOUK 

1 ESTI -MATED VALUE 

12 

17 

below 20 

5 

24 

20-30 

4 

42 

30-40 

5 

49 

35-45 

6 

42 

40-50 

3 

53 

45-55 

7 

51 

50-60 

4 

53 

55-65 

i 

fi2 

60-70 


Knisely-Bloeli leelinique for intravascular observations in the human being, as 
used in this study, offers much improvement over the previously used methods 
since an uninterrupted, clear, and detailed examination of entire vessel segments 
and surrounding tissue spaces can be easily obtained. 

It would seem that intravascular “sludge” was related to rouleaux forma- 
tion, a phenomenon already associated A\ath the erytlirocjde sedimentation rate.^ 
Eouleaux formation was originally attributed to an attraction between negatively 
and positively charged erythrocytes,^'' -- but more recent investigations suggest 
cell stickiness or eohesiveness as an important mechanism. Just what constitutes 
stickiness between cells is not well understood. According to Ponder,^^ inter- 
cellular cohesiveness is probably a property of surface tension. Lecompte 
Du Noiiy^"* studied tlie later phenomena extensively and concluded that larger 
protein molecules in solutions tend to concentrate at interfaces (as monolayem), 
thus producing a more viscous substance. Knisely, and associates,'® while 
studjdng sludged blood, obseiwed and ijhotographed under darldSeld illumina- 
tion in vitro a thick, glassy, cottony precipitate (probably a protein) present 
between and around all the red cells of each agglutinated clump. 

It should be stressed, however, that rouleaux formation differs, by definition, 
from an intravascular agglutination of cells (or “sludge”). The former 
consists of an i]i vitro piling-up of red cells, like coins, one on another ; the latter 
of in vivo intravascular cell aggregates wherein erythroejdes are held together 
at all angles to each other.'* Nevertheless, it would appear that both phenomena 
relate to an increased cellular cohesiveness, and the nature of the substance 
causing this should become an object for much research. 

The addition of hyaluronic acid, a tissue polysaccharide, to citi'ated blood 
win increase sedimentation and x’ouleaux, while hyaluronidase, a tissue enzjnne, 
has a reverse effect. However, the addition of either desoxyribonucleic acid, 
gelatin, fibrinogen, or hyaluronic acid to normal eitrated blood causes a con- 
siderably increased erythrocyte sedimentation. And Meyer and co-workers“' 
suggest that probably all highly assymetrical molecules of large size will merease 
sedimentation. It would seem that the basic problem concerning “sludged 
blood” does not consist in finding artificial methods of producing it in vitm as 
rouleaux. The problem is more that of altering “sludge” in the living anima • 

In the experimental animal “sludged” blood follows trauma. In tacb 
photographs'* of minutely injured areas on monkey omentums reveal mtra- 
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Comment 

This study porrolnles tlic pvcsonce of intravascular ati{?lutinations of erythro- 
cytes and reduced rates of Idood flow during in-ognancy with tlie. erythrocyte 
sedimentation rale, and the latter with plasma filtrinogen and nlliumin levels. 
Both Fiihreu.s-'' and Liim.cnmcier*' suggested .such a relationshij), their observations 
being based upon opthalmosco]uc examinations of the I'etina, upon tingciaiail 
microscopy, and upon artificially j)roduced stasis in extremities. Jlowcver, the 


AieUMtS/GlOEOUN 



I'i'k:. 3. — Erj’ihrocyte .•'•ctUniont.itlon rale. .“lutiKeO blood, niul plii.om.a j>rololn8 tUiririK proKnaney, 
Albuiiili) Klobiilln and erythrocyte .ccdimcjit.atloh rate. 


riBRlNCXJEN 



Flp. 4. Erythrocyte sedimentation rate, sludRecl blood, and plasma proteins during pregnancy. 

Fibrinogen and Plass-Bourlte correction. 
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Discussion 


DE. M. H. KNISELY. — Some new terms have been used here. “Sludged blood’’ is 
not yet in common use in medicine. Dr. Edwtxrd H. Bloch and I worked at the Univer-sitj' 
of Tennessee College of Jledicine in Memphis with Drs. Stratman-Thomas and Eliot for two 
years studying sludged blood in monkej-s infected with knowlesi malaria. Later we found 
intravascular agglutination of tlie blood of human beings diagnosed bj' practicing phy.sicians 
as having about 40 pathologic conditions and diseases. (Cf. Kniseli’, Stratman-Thomas, 
Eliot and Bloch, 1945; and Kniselj” and Bloch, 1942, 1945). Further, when working with 
Dr, Lathan Crandall and his colleagues in Memphis we found precipitation and agglutination 
of the blood of traumatized dogs, and working with Dr. Lester Dragstedt, Dr. Franklju 
Brooks and Louise Warner we hai'e found agglutination of the blood of animals and people 
following bums. In the laboratorj' we have been interested in finding the kinds of damage 
caused by the precipitation and/or agglutination of the circulating blood to a circulating 


sludge. 

Words and sentences do not clearly tell what we mean by “.sludging of the blood. 
Hence, at this point I would like to show a short motion picture taken through the micro- 
scope which shows the course of some of the events in traumatic shock, I think that wha 
•it shows is closely related to the changes in the blood which Dr. Odell and collea^es hai 
found following separation of the placenta. (The motion picture was presented; it shone 
that in traumatized tissue the blood flowing through the traumatized areas changes from 
fluid to a stifflj” precipitated and agglutinated sludge [Cf. Knisely, Eliot and Bloc ] 
men this process has been going on in large enough areas of tissue for a 
all of tl,o cipcoloting Wood is elmngod to a stilt muelliko slodgo. Aftor the Wood .. «» J 
to a Slodse tho masses of tvhich the sludge .. eomposed resist passage through the loag 
shaped arterioles, eapillaries, aad posteapillaiy renulos. In consequeoee, tho rates 
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vascular masses forming the instant circulating blood contacts crushed tissues. 
Convei’sely, bleeding experiments, conducted within limits of safety on human 
beings, did not cause the formation of sludge within the first half hour."® The 
two instances of hemorrhagic shock in this report substantiate these observations. 
In the first case (E. W. 376643) hemorrhagic shock had existed for two hours 
prior to hospitalization, sufficient elapsed time for considerable hemodilution 
and, as a result, an elevated sedimentation rate (because of anemia), and an 
increased rouleaux and “sludge.” However, in subsequent examination of this 
patient, as well as of the other patient in hemorrhagic shock (A. B. 124582), it 
is significant that operative trauma preceded the appearance of intravascular 
“sludge.” 

Gray and Warner-® have produced and photographed “sludged” blood in 
guinea pigs bj- injecting clectrophorctically prepared beef fibrinogen, and 
Bieelcmann^' has observed a temporary alleviation of “stasis” within fingernail 
capillaries following intravenous hypertonic glucose solution. In the present 
study two patients received intravenously 25 and 60 Gm,, respectively, of electro- 
plioretically purified albumin. There was a transitory decrease in the amount 
of “sludge” and speed of sedimentation. In addition, the effect of intravenous 
5 per cent saline solution and human plasma Avas studied. And two patients 
were observed luider dicumerol medication. None of these altered permanently 
this “sludge” or the sedimentation rate to a significant degree. 

In two eelamptics hemoconcentration was associated with a lowered sedi- 
mentation rate. This observation agrees Avith those®" A\dio suggest that the 
removal of plasma in vitro interferes AAuth rouleaux formation, so that rouleaux 
becomes smaller and sedimentation rate sloAver. In addition, the consistently 
mcreased “sludge” in pre-eclampitic toxemia, as compared Avith normal preg- 
nancy, and the obAuous plasma “leak” in commlsive toxemias, suggests that 
circulatory physiology sometimes becomes sufficiently disturbed in the former to 
the point of anoxia, and in the latter results in the loss of plasma to the tissues; 
m short, a cause and effect relationship. Such a sequence of events occurs 
experimentally, at least, A\dth “sludged blood.”’®' 

Summary 

“Sludged” blood, as characterized by intravascular agglutinations and re- 
duced rate of floAv, is found in normal and pathologic pregnancy and in some 
nonpregnant Avomen. This phenomena is apparently related to an increased 
erythrocyte sedimentation rate AA'hich, in turn, correlates Avith plasma fibi’inogen 
and albumin values. - It is possible to make estimates of eiythrocyte sedimenta- 
tion rate from the microscopic conjunethml observations. 

During shock “sludge” is apparently related to subsequent hemodilution 
or to the accompanying operative trauma, rather than to an acute loss of blood. 
During thrombophlebitis and iiifections the size of intravascular masses is par- 
ticularly increased. During precon vulsive toxemias “sludge” is increased, and 
during eclampsia anoxia could explain the rapid loss of plasma to the tissues. 

The authors are indebted to Dr. Wm. J. Dieclnnann, Dr. M. M. Knisely, and Dr. E. H. 
■tsioch for advice ■ concerning this study. 
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ductions of tho work of Linzenmeier iind of the only other man in the United States who had 
done that work, namely Friedlander of Detroit, We were able to convince oureelves that 
tho sedimentation rate was exactly what it was held out to be, namely, a delicate test for 
certain clinical conditions such as infections, degenerative discase-s, and malignancies. We 
were able to satisfy ourselves that as compared with sedimentation in normal people, these 
other conditions hastened tho settling of the rod cells. It took us a considerable period to 
convince our colleagues in our department of gynecology and ob.stctrics that the sedimenta- 
tion rate w’as a proper adjunct in the study of the patient, even though we were able to 
demonstrate that it was a somewhat more delicate progno.stic as well as diagnostic test than 
tho ordinary leucocyte count which up to that time has been the sole laboratory criterion. 
It took ten years before clinicians in other branches of medicine paid any attention to the 
sedimentation rate, namely, those in the field of tuberculosis, the pediatricians, and finally 
tho internists, Now the sedimentation rate is a definitely accepted part of the procedure in 
the study of such patients. 

A quarter of a century ago our facilities consisted of an ordinary microscoTpej a very low 
power objective, and a miniature light source. Tho finger of the patient was mounted on a 
'tongue depressor and hold with adhesive. A drop of immersion oil was placed over the clean 
nailbed. Tho light was obtained with a cysto.scope bulb and the current provided by a dry 
cell battery. Even ■with that primitive set-up we ■n’ero able to see some of the things which 
everyone should see, tho terminal capillary loops with efferent and afferent arms. It was en- 
tirely possible to sec the erythrocytes moving through these loops. In the healthy indi- 
vidual these loops are as regular as a palisade fence, whereas in chronic cardiac disease, 
chronic nephritis, and other types of circulatory disturbances, there are changes which result 
in all sort of distortions many of which ■ivere named in the literature of that day. In the 
severe toxemias wo thought we were able to demonstrate angiospasm, which was of some 
clinical significance, 

Tho correlation of tho sedimentation rate w’ith studies in capillary microscopy and the 
w’ork presented here has advanced so far beyond these early studies that it demonstrates con- 
clusively that tho clinician cannot carry out such fundamental studies, yet cannot carry on 
the practice of medicine without this kind of study. It is gratifying to sec that the talents 
of biochemists, of physiologists, and of anatomists are being applied to this field of medi- 
cine which I think is exceedingly important and with which every one of you can make him- 
self at least basically familiar by looking at your oira or someone else's fingernail bed. 

Finally, may I say that the original use for the sedimentation rate of Linzenmeier was 
in gynecology. Today, I think it is generally agreed that in practice and not necessarily 
in precise physiologic and biochemical laboratory, the best outfit for the study of the sedi- 
mentation rate is the Landau-Adams microsedimentation technique ■which is exceedingly simple 
and quite accurate, even when compared to the Westergren method. 

DE. ODELL (Closing). — Our interest in the phenomena of “sludged blood” stems from 
the 'possibility that it might explain certain functional disturbances in pregnant patients, 
particularly in toxemias of pregnancy. The occurrence of edema and proteinuria in toxemia 
patients has never been well understood. And the circulation of clumped erythrocytes throug 
tho vascular system might interfere with normal metabolic exchange. We have noted par- 
ticularly large intravascular agglutinations, and markedly elevated sedimentation rates m 
those toxemia patients with a pronounced proteinuria. 
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tlirougli tissues become too slow, the tissues become anoxic, and the endothelium of the 
postcapillary venules becomes anoxic, and in consequence begins to leak, letting fluid out 
through the vessel walls into the tissues. The stagnant anoxia of the vessel walls (a) permits 
loss of fluid iuto the tissues, (b) causes hemoconcentration of the circulating blood, and 
(c) causes decreasing circnlating blood volnme. The film showed visible aspects of the 
above). Tliis film is not a finished motion picture ready for public distribution; it is an 
assembly of laboratory records pieced together to demonstrate these processes until we have 
time to make a long careful cinema record of all the stages of these processes as we have 
observed them in experimental traumatic shock. 

With any given arterial pressure, venous pressure, and degree of dilatation of arterioles, 
capillaries, and venules, the degree of reduction of the rates of flow through capillaries caused 
by sluding of the blood is proportional to a combination of two mechanical factors: (1) the 
the sizes of the masses of agglntinated blood cells, and (2) the internal rigidities of these 
masses. The larger and more rigid the more they resist passage tlirough small vessels, par- 
ticularly the longj narrow, cone-shaped arterioles, and thus reduce the rates of flow of blood 
through the capillary networks of all tissues. Thus the changing of the blood to a sludge 
can, depending npon the mechanical consistenc}’- of the sludge, cause many different degrees- 
of slowed flow, endothelial anoxia, leaking of vessels, hemoconcentration, and reduced venous 
return. Accnmulating laboratory evidence indicates clearly that when the masses become large 
and rigid enough tliis series of mechanisms becomes the direct cause of death (Cf. Knisely, 
Stratman-Thomas, Eliot, and Bloch, 1945). 

One other pathologic consequence of changing the blood to a sludge is a little more 
complicated, and takes a little more time to present. "Wlien India ink is injected into a frog, 
each particle of the ink receives a coating of a glassy precipitate, probably protein derived 
from the blood plasma. This coating material acts as an opsonin; it sticks to and then 
is instantly ingested (with its contained ink) by the phagocytic lining cells of the liver 
sinusoids. In monkeys with malaria the red cells wliich are coated by glassy precipitates also 
stick to the linings of hepatic sinusoids and are instantly ingested, and coated red cells are 
also phagocytized in the spleen and bone marrow. The rate of phagocytosis of coated red 
cells can be much higher than anyone might suspect; in one monkey with malaria, in which 
wo determined the rates of phagocytosis by doing consecutive closely spaced parasite counts, 
we found that the animal phagocjdized one-third of all his circulating blood in three hours. 
It seems probable that in this monkey all the conditions necessary for ingestion of coated red 
cells were optimal, thus gi'V’ing very liigli rates of phagocytosis. But it is important to know 
that one major effect which can follow agglutination of the blood is the rapid phagocytic de- 
struction of coated circulating blood cells, and that the rate of phagocytosis of coated red 
cells can be so rapid as to cause an anemia and/or a decrease in the animal’s circulating 
blood volume. In response to the decreased blood volume, the arterioles of many tissues are 
shut off for much longer periods than they are during normal phases of normal physiology. 
It seems quite probable that this series of mechanisms may be occurring in many human 
pathologic conditions and diseases. It is of course now necessary to find out whether all 
the different kinds of coatings on red cells which can stick them together in agglutinated 
masses are equally phagoeytozable, or to find out the conditions under which each kind of 
coating is phagoeytizable. ' 

Often in animals the tendency of anoxic, leaking vessels to cause a hemoconcentration 
is counterbalanced by the ’tendency of the phagocytosis of coated red cells to cause reduced 
red-cell counts. As fluid and red cells are both being lost, the red-cell count of the circulating 
blood stays normal while, insidiously, these factors both contribute to reduction of blood 
volume, venous pressure, and venous return (Cf. Knisely, Stratman-Thomas, Eliot and 
Bloch, 1945). 

DR. JOSEPH L. BAER. — The subject matter of the main paper is distinctly over my 
head. It happens that a quarter of a century ago I was interested, and Dr. Reis vrith me, 
in both sedimentation rates and capillary microscopy. We labored long hours at Michael Reese 
Hospital studying sedimentation rates and developing what we felt were fairly good repro- 
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The hypothesh tli.it vitamin B complex deficiency prevents the liver from 
inactivating estrogens is liased on experimental work liy M, S, and G R 
Bisldnd.8- » Castrate animals witli pellets of esti'ogen implanted into the spleen 
showed no esti-ogenic stimulation of the vaginal mucosa. After a period on a 
vitamin B complex free diet, however, the animals lost weight and the liver lost 
it.s ability to inactivate estrogen.s, since their vaginas showed constant e.strogenie 
stimulation. Similar results were obtained by Shipley and Gyorgy.''^ Sup- 
portive data were furni.shed by Seg.iloff and ’Segalotf,'"^ and other.s.-'^ M. S. 
Biskind and Shele.snyald8 have also reported that under similar conditions of 
vitamin B deprivation, the liver was unable to inactivate endogenous estrogen 
from ovarian tissue resident in tlie spleen. 

In 1943 l\r. S. Bi.skind" claimed that the hypothesis also applied to the 
human being. 

"Evidence is presented that menorrhagia, metrorrliagia, cystic ma.stiti.s, premenstrual 
tension, and possibly other syndromes related to an excess of estrogen are caused by a failure 
of liio liver to inactivate estrogen becau.se of deficiency of the rdfamin B complex. Administra- 
tion of the B complex in adequate dosage or.al]y, parenterally, or by both route.s, led to 
prompt improvement in these conditions." 


This quotation represents the summary in toto from this article. 

The evidence for thc.se statements was derived from twenty-nine patients, 
of whom seven were discussed in detail. Atrophic glossitis, cheilosis, .stomatitis, 
neuritic pains, or a combination of the.se .symptoms was considered the endenee 
of vitamin B complex deficiency. The height and weight were noted in four of 
the seven cases, the average being only 5 feet, 2^/^ inches in height, but 160.25 
pounds in weight. In the discussion the author states that most of the twenty- 
nine patients were overweight. Two of the early symptoms of the vitamin B 
complex deficiency are anorexia and lo.ss of ■weight,’®' It is, therefore, un- 
likely that the obese patients at least "were actuallj’’ deficient. 

The state of the endometrium ■was mentioned in only one patient. The 
tissue Avas obtained by curettage and showed hyperplasia of the endometrium. 
No other evidence wms pi’e.sented that the menorrhagia or metron’hagia in the 
patients was actually caused by an exce.ss of estrogen. The a.s.sumption that 
menorrhagia or metrorrhagia is in all cases due to an excess of e.strogens is not 
valid. Such an excess would produce a h 3 ''perplasia of the endometrium and 
thus be easily demonstrable. Various -Rmrkers have demonstrated that functional 
bleeding may be associated ivitli endometrial hjqierplasia. However, it may also 
be associated wdth merely a secretory type of endometrium or eyen atrophic 
endometrium. Hoffman studied the endometrium from 128 patients ivith func- 
tional bleeding, 20 to 35 years of age.®’ He found hj^perplasia of the endo- 
metrium in 51 per cent, secretory type in 38 per cent, atrophic in 5 Per 
and early proliferative in 6 per cent. Sturgis Aharbanel, and Nader touna 
hyperplasia of the endometrium in only 35 per cent of a group of seventeen 
patients with menometrorrhagia. Hamblen,®® in a series of 301 patients o± an 
ages Avith menorrhagia, found “hyperestrogenic” endometrium in 20.b pei 
cent This group contained many adolescent and climacteric ivomen. In a group 
of 129 Avhich included feiv adolescent or climacteric women, hjqierestrogemc 
endometrium Avas found in only 11.8 per cent The figures presented hen; 7, 
not include the endometria cla.ssified by Hamblen as 

Thesp showed “no active proliferation but in.stead cytologic and functionaJcvi 
donees ofTe^ession.” These are not tlie findings that would be obtamed w,th an 

excess oj estrogen, „„ this subject was published .jointly by the li'W 

‘extended to include studies on 104 patients o 


Biskinds.’® The senes Avas 



VITAMIN B COMPLEX, MENORRHAGIA, AND CANCER 

A Critical Review" 

R. R. Greene, M.S., M.D., and B. M. Peckhaisi, M.D., Chicago, Im.. 

(From the Departments of Obstetrics and Gynecology, and Physiology, 
Nortlmestem University Medical School) 

A n increasing number of publications have been concerned with the 
relation of vitamins of the B complex to the metabolism of estrogens in the 
human being. Deficiency of these vitamins has been assumed to be the indirect 
cause of various gynecologic disorders. Therapy with vitamin B complex is 
claimed to have cured these conditions.^’ Insufficient vitamin B complex 
has also been implicated as a causal factor in the production of uterine car- 
cinoma. This implication naturally has led to the suggestion that vitamins of 
the B complex might act as a prophylactic against the development of cancer.^ 
A summary of the original article on vitamin B and carcinogenesis appeared in 
the editorial section of the Journal of the American Medical Association}^ 
Widespread publicity resulted when it was discussed in some detail in two issues 
of a pharmaceutical firm publication sent to every physician.^’ ® 

Theories on the relation of B complex vitamins to gynecologic disorders 
and carcinogenesis have been based on an assumption which has recently been 
proved to be erroneous.^^ For this reason the present authors believe that a 
critical review of this subject would be of some value. 

The hypothesis that vitamin B complex is related to gynecologic disorders 
and to carcinoma of the uterus may be stated as follows : The liver normally 
destroys or inactivates the estrogens produced in the body (endogenous 
estrogens) . With insufficient vitamin B complex intake, the liver no longer has 
this ability or function. An excessive amount of estrogen results, which in turn 
is the cause of menorrhagia, metrorrhagia, premenstrual tension, and cystic 
mastitis.^^-^^ Acting over long periods of time, the excessive estrogen may also 
induce uterine cancer.® 

It is well established that the liver normally inactivates circulating estrogens 
or at least changes them to a much less active form. For example, Golden and 
Sevringhaus®® found that the ovary transplanted to the mesentery of the 
experimental animal lived and flourished, as did the ovary transplanted to a 
subcutaneous site. The vagina of these latter animals showed estrogen stimula- 
- tion. With- the mesenteric graft, however, the vagina remained in a constant 
castrate condition. The venous drainage of the mesentery is directly to the 
liver via the portal vein. It is believed, therefore, that the liver inactivates the 
ovarian estrogen before it can reach the general circulation. Several workers 
have subsequently demonstrated that estrogens implanted as pellets®* or 

inj^ted in solution into the spleen®®'®®' are also inactivated. The venous 
drainage here also is to the liver. The inactivation was not due to the spleen 
per se, since the subcutaneously transplanted spleen with a new blood supply 
draining into the systemic circulation had no inactivating effect. Other in 
vivo®®’ and in vitro®’’’ ®®’ ®®’ ®^ experiments have also sho^vn that the 
liver is able to inactivate estrogens. 

There is some evidence in the human being that the liver inactivates estro- 
gens.^’ ®’ ®®’ 20 . 21 , 32, 48 Pqp example, in cirrhosis of the liver in the male, there 
may be increased excretion of free estrogens in the urine and an associated 
gynecomastia.®® 

•Presented before the Chicago Gynecological Society, Dec. 20, 1946. 
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twice before eliminating a diagnosis of precaneeroiis change if found in a 40- 
ycar-old, Ihe third patient was 64 years old and had a typical squamous cell 
carcinoma of the cervix. 


As an addendum to their paper Ayrc and Bauld state that of twenty 
patients suffering from uterine cancel*, 90 per cent had a low thiamine excretion 
coupled with abnormall}" high endogenous estrogen level, and 20 par cent also 
showed a deficient excretion of riboflavin. The authors conclude that if their 
work were confirmed and their theories substantiated, one could detect a potential 
cancer-producing mechanism even before the cancer develops. A combination 
of low thiamin and abnonnally high endogenous estrogen could be recognized as 
a dangerous preeancerous condition. Recognition of the findings and their 
dietetic correction would thus prevent the development of cancer. 

Ayre and Bauld used the “vaginal and cervical cjdological smear” as a 
quantitative index of endogenous estrogen production. The validity of using 
this particular method to determine that excessive endogenous estrogens are 
being produced in a patient has jmt to be established. The smear is valuable 
in differentiating whether the vaginal mucosa is or is not stimulated by estro- 
gens. It may even be considered quantitative in that one can distinguish between 
a full estrogenic effect (due to optimal amounts of endogenous or administered 
estrogens) and a partial effect due to ]e.ss than optimal amount, s. The vaginal 
mucosa (and that of the portio portion of the cervix) responds as much as it 
is able to optimal amounts of estrogen. This maximal growth response is re- 
flected in the desquamated cells found in the smear. Since the vaginal mucosa 
is alreadj’- responding to the greatest of its ability under optimal conditions, there 
can be no further response to excessive amounts of estrogen. Ayi’e and Bauld 
made only the statement that the pre.sence of e.xcessive amounts of estrogens 
was determined by the “vaginal and cervical cytology smear,” No mention was 
made of their findings in the smear that indicates this excessive e.strogen. They 
did not quote any data of their own or publications of other workers to establish 
the validity of this method. 

Ayre and Bauld attach great significance to the finding of cornified smeps 
from a vaginal mucosa of the functional type in postmenopausal women with 
uterine cancer. However, I\IcLaren^^ has demonstrated both by smear and by 
biopsj'- that functional type cornified vaginal mucosa may be found in at least 65 
per cent of normal postmenopausal women. This figure seems high, but Sal- 
mon and Prank^® found vaginal smears of the functional or estrogenic type con- 
sistently in 30 per cent of postmenopausal women, and intermittently vith 
repeated smearing in another 30 per cent of postmenopausal women. In only 
40 per eent were the smears consistently negative. Ayre and Bauld ’s findings 
are, tliereforCj of dubious significance, unless it can be demonstrated that such 
smears are significantly more frequent in the postmenopausal women with 


cancer than in postmenopausal women without cancer. 

Other workers have stressed the findings of proliferative endometrium or 
endometrial hyperplasia with carcinoma of the uterus. This has also been used 
as evidence that excess endogenous estrogen causes the carcinoma. However, 
Falilund and Broders^® compared the endometrium from postmenopausal women 
with adenocarcinoma of the corpus uteri to those ivithout carcinoma. 
series they found “no appreciable difference in the percentage of cases ot any 
siven type of endometrium in adenocarcinomatous uteri as compared with non- 
adenocarcinomatous uteri, except with regard to atrophic endometrium. 
Atrophic endometrium (little or no estrogenic stimulation) was found moro 
frequently in the carcinomatous than in the noncarcinomatous uterus. . 

The editorial in the Journal of tJie American Medtcal Association was limit 
to a summary of the original article by Ayre and Bauld. There was no critiea 
evaluation of the literature on the subject. 
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whom seventy were treated "with various preparations of vitamin B complex.” 
According to these authors “the response to vitamin B complex therapy in these 
patients was usually prompt and often dramatic. Some of the patients showed 
only moderate improvement on oral therapy; as impairment of absorption and 
utilization occurs frequently in nutritional defieiencj’', these patients were given 
parenteral therapy in addition. Witli the latter, striking improvement, especially 
in premenstrual tension and in painful breasts, often occurred in as little as a 
few liours to at most a day or two.” 

Details -were given on four patients, and more or less brief data were 
presented in tabular form on 43 more patients. With the exception of one 212- 
pound patient, body Aveight was not mentioned. No specific data were given as 
to the status of the endometrium, although it w^as stated that “studies on the 
endometriums of the cases Avith pathologic uterine bleeding are still under 
Avay. ’ ’ 

In addition to the benefits in gjuiecologic disorders, the authors also credit 
the B complex therapy Avith other equally desirable effects. These include im- 
provement of psoriasis, healing of intertrigo, clearing of acne, induction of the 
ability to tan rather than just sunborn, redistribution of fat so that AAdiile there 
Avas no Aveight loss, the circumference of excessivelj'- developed hips and breasts 
AA^as reduced; disappearance of a mass from the breast that had been present for a 
decade, diminution in size (but not complete regression) of enlarged thyroids, 
and a clearing and brightening of the complexion. 

Later in 1944 L. M. and M. S. Biskind^® reported an “accelerated post- 
partum involution of the uterus Avith vitamin B complex.” One hundred seven 
control patients Avere judged to be consuming an adequate diet and Avere given 
no supplementary vitamins. Sevent 5 >--six treated patients Avere given B complex 
“solely for nutritional reasons AAdien it became apparent that the average diet 
in pregnancy needed supplementation.” Treatment was given only during 
pregnancy and not in the postpartum period. The degree or extent of post- 
partum involution at six Aveeks post partum Avas determined by bimanual 
examination. 

This AAmrk Avas based “on the assumption that postpartum uterine sub- 
involution is related to excess estrogen, and that this excess is due to failure 
of destruction in the INer oAAung to deficiencies of the factors of the Adtamin B 
complex.” No evidence Avas presented that estrogen actually does or can cause 
subinvolution of the uterus. To our knoAvledge no such evidence exists. 

In April, 1946, vitamin B complex deficiency (specifically thiamine and ribo- 
flavin) Avas implicated as a cause of cancer of the uterus as Avell as menorrhagia 
% Ayre and Bauld.® Their observations included the findings in 150 patients 
Avith carcinoma of the uterus. According to these authors the “vaginal and 
cervical cytology smear” shoAved evidence of abnormally high endogenous 
estrogenic actmty in tAvo-thirds of the patients Avith uterine cancer. 

Ayre and Bauld quoted extensively from the Avorks of the Biskinds and, 
like them, believe that the cause of the excess endogenous estrogen (Avhich 
caused the menorrhagia or the cancer) Avas an insufficieney of one or more of the 
vitamms of the B complex in the diet. This deficiency prevented the liver from 
carrying out its normal function of destroying or inactivating estrogen. 

Detailed data Avere presented on three patients. All three “Avere bleeding 
excessively, and all shoAved abnormally high estrogen leA’-el in the cytology smears 
as Avell as thiamine deficiency” as judged by their response to a “vitamin- 
tolerance technique.” The first of these patients, Avho Avas 29 years old, had 
either a “squamous intra-epithelial carcinoma” of the ceiwix or a “pre- 
cancerous secondary hyperplasia” of the ceiwix. The second was 14 years of 
age and her endometrium shoAved “overstimulated proliferative glands Avith 
mitosis and adenomatous formation such as Avould make the pathologist think 
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It LS po.stnlated in tlie.se clinical articles that exccs.sive endogenous estrogens 
result from the inability of the vitamin deficient liver to inactivate them. In 
the Biskinds’ articles no specific evidence has been presented that excessive 
estrogens actually are present, Ayre and Bauld state that evidence of the 
presence of excessive endogenous estrogens was in their vaginal and cervneal 
cytology smears, yet they do not present evidence to substantiate this claim. 
The known physiology of the vagina makes it unlikely. 
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Discussion 

dr JOHN W. HUFFMAN. — 1 would welcome the conviction that a deficiency o 
vitamin B-complex causes most of the common gynecologic complaints and that they con 
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Attention was drawn to the chemical “similarity” of estrogens and some 
of the true chemical carcinogens. This “similarity” has been commented 
on in many articles in the past. It consists of the presence of the phenanthrene 
nucleus as a part of the molecule in both estrogens and carcinogens. The im- 
plication, of course, is that the chemical similarity endows the estrogen with 
carcinogenic properties. The implication is not logical since androgens, pro- 
gesterone, bile acids, cholesterol, and even vitamin D have this same phenanthrene 
nucleus as part of their molecular structure. 

The editorial quotes an article by Henryk® — as did Ayre and Bauld— which 
reports “two cases in which the prolonged administration of diethylstilbestrol 
has been followed by the discovery of malignant growths in the uterus. ’ ’ Eead- 
in the original article reveals the fact that in neither of these patients could the 
many pathologists examining the tissues agree whether the tumors were malig- 
nant or not. Such findings are equivocal. 

The rationale for treatment, the explanation for the unusually uniform and 
rather remarkable therapeutic response of the Biskinds’ patients, as well as the 
theory behind the work of Ayre and Bauld, are necessarily based on the major 
assumption that vitamin B complex deficiency per se renders the liver incapable 
of inactivating estrogens. 

Recently Drill and Pfeifier^^ have conclusively proved that the vitamin B 
complex deficiency was not the factor that made the liver unable to inactivate 
estrogen in the experimental animal, but that the real cause was the associated 
caloric deficiency. Every worker in this field has long been aware that the experi- 
mental animal on a B complex deficient diet refused to eat more than a very little, 
rapidly becomes emaciated, and eventually dies of self-induced starvation. Vital 
functions are, of course, at a minimum during starvation or even semistarvation. 
Drill wished to determine whether the inability of the liver to inactivate 
estrogens was due to the vitamin deficiency or due to the markedly reduced 
calorie intake. Aecordinglj'-, his control animals on a diet qualitatively normal 
were given each day exactly the same amount of food that the animals on the 
B complex deficient diet had eaten the day before. After approximately the 
same period of time the livers of hotli groups of animals lost their ability to 
inactivate the estrogen absorbed from the pellets implanted in their spleens. He 
demonstrated further that the phenomenon Avas due to inanition because of an 
inadequate caloric intake. Animals Avere given a calorically restricted diet and 
force fed Avith a more than adequate amount of the various vitamin B factors. 
In spite of all the added B vitamins, the livers of these animals also Avere unable 
to inactivate the estrogen. 


Summary 

This critical revicAv of the literature is concerned Avith the function of the 
liver in the inactivation of estrogens; the effect of vitamin B complex deficiency 
on this function; the relation of vitamin B complex deficiency to various 
gynecologic disorders and to cancer of the uterus ; and the therapeutic use of this 
substance in these conditions. 

The clinical Avork is founded on the basic assumption that vitamin B com- 
plex deficiency renders the liver unable to inactivate estrogens. This leads to 
the accumulation of excessive endogenous estrogens Avhieh in turn cause the 
menorrhagia or may after prolonged action cause carcinoma of the uterus. The 
validity of the theory is evidently destroyed. 

Anorexia and weight loss are early symptoms of vitamin B complex 
deficiency. The subjects of these articles Avere not reported as having had such 
symptoms. In fact, in one article it Avas specifically stated that most of the 
patients Avere overweight. It seems doubtful that these patients, at least, actually 
Avere deficient. 



PREGNANCY ASSOCIATED WITH DIABETES* 


Lawrence M. Randael, M.D,, Rochester, Minn. 

(From the Section on Ohstctrics and Gynecology, Mayo Clinic) 

r^ROM Jan. 1, 1933, to Dec. 31, 1946, inclusive, 9,273 obstetric deliveries were 
A made at the Mayo Clinic. The annual number of deliveries ranged from 
384 in 1933 to 1,218 in 1946. In tliis period of fourteen years, we observed 
forty pregnant women "who had diabetes. The forty diabetic women gave birth 
to fifty infants. No instance of multiple pregnancy was observed in these 
cases. Cesarean section was performed twenty-six times on twenty-two of the 
women. One of the infants delivered in this manner died in the neonatal 
period. Vaginal delivery was performed twenty-four times on nineteen of 
the women. t Of the twenty-four infants who were delivered through the 
vagina, fifteen sui'vived, six were stillborn, and three died in the neonatal 
period. The fetal surwval rate was 96.2 per cent in the instances in which 
cesarean section was performed, and 62.5 per cent in the instances in which 
the delivery was made through the vagina. All of the mothers survived. The 
clinical data in the two groups of cases are shoivn in Tables I and II. 


In seven of the twenty-two cases in which cesarean section was performed, 
the patients previously had given birth to a dead fetus. In one of the seveh 
cases, a stillbirth had occurred on two occasions. In four of the twenty-two 
cases, there was a history of neonatal death. One patient previously had been 
infertile, and dystocia previously had necessitated a difficult forceps delivery 
in one case. In three of the twenty-two eases in this group, the diabetes was 
difficult to control, and accident to the child was feared. Toxemia was present 
in eight cases. In one of the eight cases, toxemia occurred in two pregnancies 
in which the patient was observed at the clinic. Although the toxemia re- 
sponded to treatment in some cases, it still was considered an added risk to 
the fetus. In five of the twenty-two cases in which cesarean section was per- 
formed, diabetes was the only complication. In several cases there ivas more 
than one indication for cesarean section. 

"We were able to select the method of delivery in thirty-one, or 62 per cent, 
of the fifty instances, that is, in all of the twenty-six instances in which 
cesarean section was performed and in five of the twenty-four instances m 
which vaginal delivery was employed. In two of the five instances in which 
vaginal delivery was selected, spontaneous labor occurred at or near term; 
in three instances, labor ivas induced. In six of the remaining nineteen in- 
stances in which vaginal delivery was employed, the fetus was dead, m 
thirteen instances, labor commenced prematurely and spontaneously while the 


fetus was alive. 

The loss of nine of the twenty-four infants delivered through the vagina 
merits brief comment. In four instances the mother cooperated poorly m tne 
care of the diabetes and severe acidosis no doubt contributed to the tetai 
mortality. The patient who had eclampsia came to the clinic for emergency 
treatment after the fetus had died in utero. In the case in which premature 


• ‘Read at the meeting: of the Chicago Gynecological Society. Feb. 21 to 22, 1047. 
+One of the forty patients was observed In four pregnancies. Cesarean section 
formed once and viglnWellvery was employed on three occasions. 
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be relieved by its administration. To establish this conviction the proponents of the vitamin 
B complex deficiency theory ask us to accept certain reasoning, to wit: that the diets of 
a large group of women suffering from varied gjmecologic disorders are seriously depleted 
of vitamin B complex; that the liver, due to this B-complex deficiency, fails to destroy 
estrogens; that a high estrogen level results because of this liver malfunction; that this 
estrogen level becomes high and remains high enough to produce menorrhagia, metrorrhagia, 
cystic mastitis, premenstrual tension, leucorrhea, uterine fibromyomas, fat pads about the 
hips, acne, muddy complexion, and carcinoma of the uterus; only tliis week dysmenorrhea 
was added to the list (all that remains to be added are threatened and habitual abortion). If 
we entertain this reasoning we may then, I think, properly ask the proponents of these 
hypotheses to show us by analysis of the diets of their patients that these diets were actually 
deficient in vitamin B complex. This they have not done. If we entertain this reasoning 
then we may expect its proponents to show us that these patients are actually deficient 
in vitamin B complex. This can be accomplished with a moderate degi'ee of accuracy by a 
vitamin tolerance test. This was done in only a small group of patients. If we accept this 
reasoning we may expect its proponents to show us that the women they treated did have a 
liigh estrogen level as established by blood estrogen levels, even by estrogen excretion 
determinations. This they have not done. Last, we might properly expect these proponents 
to demonstrate to us that the many problems they attribute to a vitamin B complex deficiency 
actually are due to hyperestrogenism. I believe that many thoughtful clinical investigators 
are still unconvinced that hyperestrogenism is the principal cause for many of these ills. In 
addition, we might properly ask them to show us that women who suffer from these com- 
plaints and who do not exhibit clinical evidence of B-eomplex deficiency will be specifically 
benefited by its administration. There can be little doubt that individuals suffering from 
severe avitaminosis will have an impairment in their general health and that the genitals 
will participate in the derangements which are a part of that ill-health. Furthermore it is a 
common observation that vitamin-B complex does give a general sense of well-being and is 
of benefit in so-called “run-down” and under-par individuals. This is a far cry, however, 
from assigning to it, on the basis of present knowledge at least, a specific role in the causa- 
tion and treatment of the many ills we have heard mentioned. 

Again, I wish to say that I welcome the conviction that vitamin B complex will do the 
things that the proponents of this interesting hypothesis we have heard described claim for it. 
It 'Nvill indeed be a relief to feel certain that I can forestall malignancy by its use and 
that I can treat the majority of the patients who come to me with one common panacea. 
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IabIjE I, Data jn Twenty-Iwo Casks in W^iticii Cksakean Section Performed 


CASE 

AGE 

(YE.) 

GUAV- 

TDA 

PAUA 

WEEKS 
OF GES- 
TATION 

( INFANT 


WEIGin 

(OM.) 

FATE 

COMMENT 

■ 

29 

ii 

H 

36 

3,660 

Lived 

Diabetes, grade 4, at 28 years; stiilbirtli 
at 26 }'ears 

2 

2G 

iii 


34 

2,960 

Lived 

Diabetes, grade 3, at 23 years; premature 
living infant as gravida i; stillbirth fol- 
loiving diabetic coma as gravida ii 

3 

33 

ii 

1 

36 

3,290 

Lived 

Diabetes, grade 3, at 27 years; neonatal 
death of premature infant as gravida i ; 
subsequent vaginal delivery of two pre- 
mature infants, 2,520 Gm. (33 M-Ic.) and 
1,980 Gm. (31 wk.) respectively, both of 
whom survived 

4 

22 

■ 

0 

36 

3,310 

Lived 

Diabetes, grade 4, at 20 years; severe 
("brittle") diabetes; elective cesarean 
section 

0 i 

41 

1 

iii 

36 

3,240 

Lived 

Diabetes, grade 3, at first pregnancy at 34 
years; patient uncooperative; first seen 
in severe acidosis in twenty-ninth week 
of pregnancy 

G 

28 

ii 

H 

37 

2,970 

Lived 

Diabetes, grade 3, at 25 years; first child 
stillborn 

7 

30 

1 

■ 

0 

33 

1,900 

Lived 

Diabetes, grade 3, at 26 years; patient 
first seen in severe toxemia which did 
not respond to treatment 

8 

29 


ii 

38 

3,500 

Lived 

Diabetes, grade 4, at 22 years; toxemia; 
ligation of tubes 

9 

24 

ii 

■ 

36 

3,670 

Lived 1 

Diabetes, grade 3, in seventh month of 
first pregnancy at 22 years; stillbirth 
follou-ing acidosis 

26 

iii 


35 

3,830 

Lived 

Sterilization 

10 

29 

ii 

H 

36 j 

2,870 

Lived 

Diabetes, grade 3; mild toxemia; neonatal 
death of first child 

11 

26 . 

B[ 

0 

36 

3,624 

1 

Lived 

Diabetes, grade 4, at 13 years; toxemia; 
severe retinitis 

27 


i 

35 

3,138 

Lived 

Toxemia 

12 

24 

■ 

0 

36 

3,240 

Lived 

Diabetes, grade 3, at 17 years; toxemia 
which responded only partially to treat- 
ment 

13* 

27 

iii 

ii 

33 

3,120 

Lived 

Diabetes, grade 4, at 16 years; neonatal 
death of first child; second cluld still- 
born; subsequent vaginal delivery of 
premature infant that lived 

14 

39 


I 

36 

2,760 

Lived 

Diabetes, grade 4, at 24 years; premature 
stillbirth at 34 years; toxemia; ligation 
of tubes 

15 

28 


■ 

38 

3,360 

Lived 

Diabetes, grade 4, at first pregnancy 
years; first child delivered alive witn 
forceps; ligation of tubes 

16 

23 


0 

36 

2,780 

Lived j 

Diabetes discovered in pregnancy; elective 
cesarean section 

17 

19 

1 

0 

37 

1 

Lived ] 

Diabetes, grade 4, at 15 years; severe 
("brittle") diabetes; coma once 
severe acidosis once during pregnanej > 
toxemia which did not respond ’ 

ment; subsequent premature delivery 

with neonatal death following diabeti 
coma 3 weeks previously and acidosis o 
admission to hospital 
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separation of the placenta occurred, the diabetes was controlled satisfactorily 
and there was no evidence of toxemia. In one case, acidosis was present and 
no fetal heart sounds could be heard when the patient was admitted to the 
hospital. In two cases in which the diabetes was controlled satisfactorily and 
other complications were not present, the fetuses died in utero at the thirty- 
sixth and thirty-seventh weeks of pregnancy, respectively. 

In 1936, Rynearson and I reported seven consecutive cases in which dia- 
betic women were delivered of infants. Cesarean section was performed in 
six of the seven eases; in the remaining case, the infant was delivered through 
the vagina. Cesarean section was the treatment of choice at the time these 
patients were observed. "We emphasized that hypoglycemia of the newborn 
infant, was a frequent cause of neonatal morbidity and mortality, and we 
recommended that cesarean section at about the thirty-sixth week of gestation 
should be seriously considered for the delivery of the over-mature and over- 
weight fetus of a diabetic woman. We advised watching for the development 
of hypoglycemia in the infant and stressed the importance of correcting this 
condition. 

In the past ten years a considerable number of cases of diabetes and co- 
existing pregnancy have been repox'ted. Until recently, the infant mortality 
and morbidity have not always been satisfactory, although the maternal risk 
has been minimal in cases in which adequate cooperation has existed between 
the patients and their physicians. A satisfactory explanation has not been 
found for the previously high incidence of infant mortality and morbidity. 
Perhaps the excellent work of Smith, Smith, and Hurwitz and of White %vill 
not serve to avoid all of the accidents to infants of diabetic mothers, for dis- 
turbances of metabolism incident to a combination of diabetes and pregnancy 
are necessarily complex. However, the results of correction of the imbalance 
between amounts of chorionic prolan and placental steroids resulted in a fetal 
salvage of 90 per cent, and White further reported a fetal survival rate of 
96 per cent in cases in which diabetic mothers had a normal hormonal balance. 

My experience with this concept of correction of hormonal imbalance is 
limited to eight cases. In six of these cases, the infants survived. Cesarean 
section was performed in two of these cases, and both of the infants lived. 
Toxemia was present in both of the eases and the diabetes was severe (“brittle”) 
in one of the cases. In two cases, labor was induced at the thirty-fifth and 
thirty-eighth weeks of pregnancy, respectively, and live infants were delivered. 

In four cases, labor commenced prematurely and delivery was made through 
the vagina. Premature separation of the placenta occurred in one of these 
eases. In this case, the child was stillborn. In one ease, in which labor oc- 
curred at the thirtieth week of pregnancy, after coma and acidosis in the 
mother, the infant died in the neonatal period. In the two remaining cases, 
the infants lived. In one of these cases, the infant weighed 4,080 Gm. when 
born at the thirty-sixth week of gestation. In the other case, the infant 
weighed 4,210 Gm. and was delivered by a difficult forceps procedure. 

It is to be hoped that recognition and correction of the hormonal imbal- 
ance, when present in diabetic women who are pregnant, -will result in a higher 
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Table I. — Cont'd 


CASE 

AGE 

(YE.) 

GRAV- 

IDA 

PAEA 

WEEKS 

OF GES- 
TATION 

INFANT 

COMMENT 



18 

27 

i 

0 

37 

2,460 

Lived 

Diabetes, grade 4, at 16 years; severe 
(“brittle”) diabetes; toxemia 

19 

36 

V 

iv 

37 

! 

1 

3,402 

Lived 

Diabetes, grade 3, at 30 years; first preg- 
nancy terminated at sixth month; sec- 
ond pregnancy terminated at eighth 
month; third pregnancy terminated at 
seventh month (live child) ; fourth preg- 
nancy terminated at seventh month 
(neonatal death) 

20 

29 

i 

0 

37 

3,175 

Lived 

Diabetes at 24 j’-ears; elective cesarean 
section 

21 

23 

iii 

H 

36 

3,040 

Lived 

Diabetes at 19 years; two previous still- 
births; elective cesarean section 

22- 

32 

H 

0 

37 

3,941 

Lived 

iDiabetes, grade 4, at 28 years; previous 
infertility 

36 


i * 

36 

3,624 

Lived 

Elective cesarean section 

38 

iii 

ii 

35 

3,804 

Neo- 

natal 

death 

Elective cesarean section; ligation of tubes 

i 


‘This is the same case as Case 12 in Table II. Although the cases in this table and Table 
II total forty-one, there w'ere only forty diabetic patients. 


percentage of normal deliveries. As is true in all obstetric conditions, a care- 
ful study of all factors involved in a given case should lead to proper selec- 
tion of treatment. There is and will continue to be a difference of opinion in 
regard to the delivery of diabetic women. 
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Discussion 

DE. M. DAVID ALLWEISS. — ^^Ve can certainly say that there is agreement in the 
literature that the pregnant diabetic must be controlled and well regulated. This is not a 
big problem in the cooperative patient wliere the use of protamine insulin with a fuller diet 
and small doses of regular insulin have made this problem minor. 

The second problem is that of the newborn infant. This has interested us and we 
have found that hypoglycemia occurs within the first fifty minutes after birth. This is cor- 
Tected with glucose given to the infant by mouth. 

The third problem is the one presented by "White in hormone imbalance. We have 
followed the literature carefully on this but we have had no experience with it. We have 
not had the toxemia others have reported. 

The fourth problem is that of delivery. As an internist, we can give this problem 

back to the obstetrician. Dr. Eandall infers that he believes in cesarean section. We 

believe in it, too, because out of 39 patients 36 have been sectioned with no infant mortality. 
Of the three delivering from below, two infants died. 

One of the most important things I got out of Dr. Eandall ’s paper is this: If the 
infant is small and if labor could be induced at about thirty-six weeks and the patient be 

delivered from below, a live baby would be the result. Several of his patients went into 

spontaneous labor around the thirty-sixth week and still the baby died. We do not Icnow 
the answer for this. Perhaps it is the large, bulky baby being pulled through the vaginal 
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canal and not strong enough to withstand the trauma as do normal hahies delivered spon- 
taneously. When the diabetic pregnant person presents herself to an obstetrician she wants 
a live baby, and apparently tlie way to get it i,s by cesarean section at about the thirty-sixth 
week, good care of tho mother througliout pregnancy, and special care to the infant within 
the first fifty minutes after birth. 


DR. CHESTER COGGESH.ILL. — suspect that Dr, Randall presented this con.<Terrat)vc 
paper on his experiences with pregnancy and diabetes for one very valid reason: that the 
cold facts presented hero could bear more weight than anything else. 

Both the treatment of diabetes and- of pregnancy associated with diabetes are relatively 
new' medical approaches dating from the discovery of insulin. Prior to insulin, few women 
of tho childbearing age with diabetes became pregn.anf, ifany were nonovulafory and many 
had iirimary amenorrhea. 

I am sure that Dr. Randall has not presented this paper with the purpose of offering 
cesarean section as tho answer to the high fetal mortality rate in this condition, and obviously 
his second group of diabetics delivered vaginaJly bears this out. Cesarean section is not the 
answer to the high percentage of stillbirths. 

I was fortunate in being associated with Dr. White when she began her very interesting 
work. The amount of adverse criticism was tremendous at that time both within our own 
group in Boston and throughout tho country. Since that time I have found that the internist 
feels that Dr. White has contributed greatly in her study of abnormal hormonal balance in 
the diabetic pregnant woman, I called her last night because I know how keenly she feels 
about this subject and I am privileged to give you a brief, up-to-date report of her latest cases: 
of 330 diabetic pregnant women since January, 1930, 71 had normal hormonal balance as 
determined by her study; there were two deaths in that series, or a fetal survival rate of 97 
per cent. Si.\ty-onc patients showed abnormal hormonal balance as determined by her study, 
and were not treated but ■were used as controls; in that group .she obtained 44 per cent fetal 
survival rate. Two hundred four abnormal hormonal balance cases were treated by the use 
of large doses of stilbesterol, and in this scries Dr. White obtained a OO.o per cent fetal 
survival rate. 

Dr, Randall’s paper and tho statistics from any large i^regnancy scries concerned with 
diabetes wall bear out that the.«o are remarkable figures of Dr. White, They .should be of 
great interest and should force upon the obstetrician a program of definite observation and 
treatment along medical lines and a program of research. 

What should be your role in the pregnant diabetic? First of all I think it is important 
to establish whether it is a true diabetes or not. I think the management of the diabetes 
should bo given over to an internist e.«pecially qualified in the subject. I think, as Dr. ITliite 
doe.s, that wo should not rely upon the older signs of impending toxemia, such as edema, 
albuminuria, rising blood pressure, but that by thorough investigative work the excretion studies 
of pregnandiol should bo made. Dr. Wdiite believes that a simple method of e.vamining vaginal 
smears for the disappearance of basophilic cells may be of some help to the obstetrician who 


practices without a laboratory. 

The most important consideration, as you see these diabetic women, is to realize wliat 
diabetes really means to that patient. I am grieved to have to state that, despite the 
admirable weapons we have for its treatment, tho longer the patient with diabetes is kei»t alive, 
the more surely we see signs of degeneration, particularly arteriosclero.si;;. They arc 
prematurely aged individuals. It may be the arteriosclerosis itself or it may be, as Dr. White 
suggested, secondary premature ovarian failure which accounts for the high amount o 
toxemia in these pregnant women. I think Dr. Randall’s paper bears out the fact that the 
longer the diabetes has been present, the greater the chance of toxemia and the more neces- 
sary the choice of early delivery by cesarean section until we have learned more about tii - 


subject, 

DR EDWARD L. CORNELL.— I agree thoroughly with Dr. Coggeshall that thetC 
patients should be under the care of a man competent to control the diabetes. That if 
primary factor in order to secure a live baby. 



Volume 54 
Number 4 


PREGlSrANCy AND DIABETES 623 


Diabetes, grade 2 


Diabetes, grade 4, at 16 years; hydramnios, 
grade 2; patient uncooperative 

Hydramnios, grade 2; patient admitted in 
acidosis 

Hydramnios, grade 2 

Diabetes, grade 4, at 19 years; patient un- 
cooperative 

Infant had congenital cardiac defect 

Diabetes at 33 years; labor induced because 
of deatli of fetus 

Diabetes, grade 3, at 23 years; patient ad- 
mitted with eclampsia and dead fetus in 
Uterus 

Diabetes, grade 4, at 15 years; patient un- 
cooperative 

Diabetes at 14 years; toxemia; patient un- 
cooperative 

Premature separation of placenta 
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♦This is the same case as Case 13 in Table I. Although the cases In this table and Table I total forty-one, there were only forty diabetic patients. 



THE TREATMENT OF CARCINOMA OF THE VULVA* 


J, L. McKel\T!:y, M.D., C.M., IVIinneapolis, IVIinn. 

(From the Dcpartvwnt of Ohstetrics and Gynecology, University of Minnesota Medical School) 


T here is stni considerable confusion as to the effectiveness of the various 
forms of therapy -which are being advocated and used for vulvar carcinoma. 
This is apparently due to the fact that the disease is comparatively rare, and 
few investigators have had sufficient experience with it to justify dogmatic 
conclusions. Many have not hesitated to express unproved opinions, but one 
can only be surprised on reading the literature to realize how little factual 
support there is for such opinions. The outstanding exception is the work of 
Taussig. In spite of this, two rather disturbing facts must be faced. Papers 
are appearing which advocate extensive surgical procedures without any state- 
ment as to their applicability or results. Second, one cannot escape the fact 
that a large proportion of patients with this disease are in actual practice 
being handled by demonstrably ineffective measures which effectively preclude 
a reasonable chance of subsequent cure. 

Those who have to deal with the problem must decide on some form of 
attack. It is the object of this paper to attempt to evaluate the results of such 
a decision at the University of klinnesota Medical School, to compare the 
results of the presently used radical vulvectomy with other types of proce- 
dures previously used, and to present what information has come from the 
material in regard to the further extension of the surgical attack. 

The material represents all of the -vulvar carcinomas seen from 1928 to 
the end of 1946 and is shown in Table I. It falls into two groups. Prior to 
September, 1938, the thirty-six patients were treated by a -\\dde variety of 
measures including simple wilvectomy, unilateral and bilateral superficial, and 
both superficial and deep gland removal, x-ray to groin, and/or to -vulva, and 
radium or radon application to Aoilva or groin. These were done at various 
time intervals and in various combinations so that there were nearly half as 
many types of procedures used as there were patients. This sort of extensive 
individualization of therapy had certain advantages, but can now be tested 
for curative results. No single stage radical -vulvectomy was used. This ma- 
terial has been described in more detail elsewhere.’^ 

In September, 1938, an attempt to standardize therapy was introduced. 
The radical -vulvectomy to be described was used and its applicability to the 
group is shown in the table. 


The radical vulvectomy which was used has not varied 
cept as necessary to handle the variations of extension of the 
vagina or perirectal glands. Occasionally m the more extensive tumors, raao 
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I have not used cesarean section routinely for the delivery of these patients. I have 
endeavored to select the cases. If they give a history of previous stillbirths or miscarriages, 
cesarean section is certainly advised as soon as the baby is viable. I usually have an x-ray 
tahen to try to determine the size of the baby. 

I want to caution that these babies should be watched carefull}' after delivery because 
they seem to bo poor risks. Hypoglycemia and other problems arise so the obstetrician should 
bo on the alert at all times in the management of these babies during the first ten days of 
life. 

Toxemia in my experience has not been as frequent as it has in Dr. Randall’s series. 
I see it occasionally. 

I would like to ask Dr. Randall what method of induction of labor he employs in those 
patients delivered vaginally. 

DR. RANDALL (Closing). — ^As I have said before, I am not too happy about our experi- 
ences in this condition. I think it can bo improved. I think the points brought out by the 
discussants serve to emphasize that these patients are problems that we have to take care of in 
conjunction with the internist. I should pay particular tribute to the pediatric staff who 
watched these babies carefully after they were bom. 

As to the method of induction of labor, mostly we have ruptured the membranes. We 
have, however^ been extremely loath to induce labor in this manner in a primigi-avid woman 
of thirty-five to thirty-six weeks. Too frequently under these circumstances the cervix is 
uneffaced and the resulting labor is likely to be increased in length, and I doubt that the infant 
of a diabetic mother should be subjected to a prolonged labor. It seems to me that cesarean 
section is better treatment. 
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Polal 

To Sept, 1938 
Not treated 
Treated 
(no radical 
Vulvectomy) 


Sept., 1938-1940 
Not treated 


Treated (radical 
\'ulvectomy) 


Treated (other 
than radical 
vulvectomy) 


Tabi-e I, Cai!CINO.ma of the Vuia'A, 1928 TO 194G 

^80 

30 

4 4 Died of carcinoma 
32 20 Died 2 postoperative emboli 

Died 1 vai5cular disea.se — 1 9 months ; no tumor 
Died 23 carcinoma 
5 Alive and cured 5 years or more 
1 Alive with tumor — 150 months 

44 

4 3 Died of: carcinoma 

1 Alive vith tumor 02 months 

38 15 Died 1 po.stoperative embolus 

Died 1 postoperative pyelonephritis 
Died 1 heart block pre- and postoperative 
Died 1 ? cause, postoperative 
Died 3 apoplexy at 2, 4, and 59 months ; no tumor 
Died 1 accidental at 40 months; no tumor 
Died 7 carcinoma 
4 Alive and cured 5 j'ears or more 
IS Alive, no tumor, 2 to 59 months 
1 Alive v'ith tumor, 40 montlis 

1 1 Alive and cured 70 months (microscopic tumor simple vulvectomy) 

1 1 Alive with tumor, 41 months (probably carcinoma of vagina) 


a mortality rate of 6 per cent. Both of these folloiveci simple tmlATCtomy. Of 
the remaining 24 who died, 23 died of carcinoma of the vulva. This is sur- 
prising, since one would expect considerably greater interference with the 
cure rate from deaths due to noncarcinomatous causes in a disease of such 
relatively advanced age as this. Five are alive and free of tumor five years 
or more after treatment for an absolute cure rate of 13.9 per cent or a relative 
cure rate of 15.6 per cent. These five patients have been alive and free of 
tumor from 101 to 222 months. Four had simple Auilvectomies and x-ray to 
the groin. One of these had a unilateral gland dissection at a later time with 
no tumor found in the glands. The fifth patient had a local excision, x-ray 
to the groin, and radon to the vulvar le.sion. Local recun-ences were treated 
on several occasions. She has survived for 15 years without further recur- 
rence. All of these were early lesions. 

This then would seem to represent the curative possibilities of an individ- 
ualized therapy based upon simple vulvectomy followed at various intervals 
by local inguinal and femoral gland di.ssection and irradiation of various sorts. 

There are good theoretical reasons for excluding irradiation as an effec- 
. tive attack. In this group, it seems to have been without curative effect ex- 
cept under the most unusual circumstances of localization and small early 
tumor. 

In the second group treated since September, 1938, there were 44 patienxs. 
Two of these may reasonably be excluded from consideration. One presentea 
complaints of persistent pruritis and the finding of kraurosis. Biopsy showe 
no tumor. A simple vulvectomy xvas done, and the routine sections ot w 
surgical material showed no tumor. Further search was done by the 
ment and an extremely early carcinoma found. It was decided to do 
further, and the patient is alive and free of tumor 70 months after operat o . 
The second patient was 80 years of age and could scarcely xvmlk. bim ^ 
trophic ulcers on both lower legs. She had an undifferentiated squamous c 11 
carcinoma which involved the lower part of the anterior vaginal wall ana i 
lower portion of the vestibule and urethra. From histologic appearance this 
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seeds liave been applied at operation to the margin of the incision closest to 
the tumor to deliver 7 erythema skin doses (7,000 gamma roentgens) to an 
area 1 cm, wide. Local 0.5 per cent procaine, with or without adrenalin 
1-1,000, up to 3 drops per 30 c.c. of solution depending upon the usual criteria 
for this, was used on all. Preparation for this involves the exhibition of 6 
grains of sodium amytal three hours before operation. The patient is seen 
one and one-half hours later when a further 3 grains of sodium amytal may 
or may not be added depending on age, size, and response. Hyoscine in doses 
of ^^50 or %oo is given at this time. Demerol or morphia may occasionally 
be added during the operation. The finer details of the infiltration technique 
need not concern us here. Strict precautions are taken to avoid infiltrating 
tumor-bearing tissue. It is necessary to reinfiltrate the femoral and inguinal 
canal regions and that of the clitoris as these are approached. A wide mass 
of lymphatic-bearing fat is dissected out from what is usually an approxima- 
tion of the superficial lamella down to the fascia lata, the external oblique 
muscle, and the periosteum of the symphysis, and this is left attached medially. 
The inguinal canal is usually opened, but under any circumstances is cleaned 
of its lymphatic-bearing fat to the peritoneum. The upper 5-6 cm. of the 
saphenous vein is removed. The cribriform fascia is removed, and the femoral 
canal cleaned of its lymphatic tissue to the peritoneum. Hernial closures are 
done on both femoral and inguinal canals. An operator and assistant on each 
side allows this dissection to be done on the two sides simultaneously. Various 
amounts of skin are removed and closure done. The vulva is then infiltrated 
with procaine solution, and a wide excision is carried out removing all of the 
subcutaneous fat and as much of the vulvar skin and vagina as possible. 
Leucoplakic skin about the anus is also removed, but the anus is not circum- 
cised when tumor does not involve this area. One can better avoid anal stric- 
tures by removing the remainder of the leucoplakia at a second sitting after 
healing of the partial excision. The whole mass is thus removed in one piece. 
The vulva area is closed as completely as possible. A retention catheter is 
placed and the wound dressed with sea sponges and elastic tape for pressure. 
The patients are allowed out of bed and walk on the day of operation and 
each day thereafter. Many of the wounds break down and secondary closures 
or pinch grafting is done later as indicated. 

A Avord might be said here as to the use of local anesthesia. It requires 
a good deal from the operator. He must obtain the confidence of his patient. 
There is little skill required for its application but it prolongs the operation 
and requires gentleness and patience. What discomfort there is for the pa- 
tient seems to be more than offset by its safety. It alone has allowed Avide 
applicability of curative surgical attempts to many of these patients. Their 
ages ranged from 36 to 84 years, Avith three over 80 years and elcAmn betAveen 
70 and 80 years. No patient Avas excluded from operation because of general 
physical disability. Of the six Avho Avere not treated by radical vulvectomy, 
three had hopeless tumors for even palliation, one refused treatment, one Avas 
treated as a carcinoma of the Amgina, and one had a microscopic tumor. The 
earliest postoperative death was on the sixteenth postoperative day. No death 
had any direct relationship to the surgical procedure itself or to the anesthesia. 
About two-thirds of the patients haAm no or very little memory of the opera- 
tive day. In our hands it has given satisfactory pain relief. 

There were 36 patients seen prior to September, 1938 (Table I). Four 
Avere not treated, all because of hopelessly extensive tumors. That these were 
well excluded is shoAvn by the fact that three died in less than a month and 
one in ten months, all of carcinoma. The general nature of the treatment of 
the remaining 32 patients Avas indicated above, but none Avere treated by rad- 
ical vulvectomy. There Avere only tAvo deaths in the postoperative period for 
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etcr involving the labium majus and minus on one side. She died of a pul- 
monary embolus on the twenty-second postoperative day. One was 84 yeans 
old, developed uremia due to pyelonephritis, and died on the forty-first post- 
operative day. She had a 6 cm. tumor of one labium majus. One was 74 years 
old with a 6 cm. tumor of labium majus and minus and metastatic tumor in 
the inguinal and femoral glands. She had diabetes and a bundle branch block 
befoi’e operation. She died of cardiac failure on the sixteenth po.stoperative 
day. The fourth was 73 years old and had a 2 cm. tumor of the labium majus 
and diabetes. She simply faded away to die on the forty-third postoperative 
day with no adequate diagnosis. Autopsy was refused. It seems clear that 
in all of these, the operative procedure was responsible for at least shortening 
the life of the patient. All have survived the operative procedure itself to 
die of complications later. However, whatever one may conclude as to the 
propriety of the indications for operating upon these patients, it would seem 
wise to consider the 10 per cent operative mortality as real. 

Four patients have died at two, four, forty, and fifty-nine montlis after 
operation of other than malignant disease. None of these had evidence of 
recurrent tumor at the time of death. One other patient is alive and has re- 
current tumor forty-six months after operation. 

Only seven of those who were exposed to radical vulvectomy have died of 
carcinoma. The survival rates for these are shown in Fig. 1. There will un- 
doubtedly be more as time passes, but it is not possible that this will reach the 
proportion dying of carcinoma after treatment by lesser means than radical 
vulvectomy. One is tempted to conclude that radical \nilvectomy is a fairly 
effective means of removing the carcinoma. 

This conclusion is further supported by the group of four who are ahve 
and free of tumor more than five years. There are 15 patients who were seen 
more than five years ago and since the radical vulvectomy was introduced. 
Two of these were among those described above as untreatable. There were 
two operative deaths and the microscopic tumor treated by simple vulvectomy 
and described above. Of the remaining ten patients, four are alive and free of 
tumor, and two died without tumor but of other causes. There were then 
4 carcinoma deaths of 10 patients who survived the radical vulvectomy by com- 
parison mth 23 carcinoma deaths of the 30 wdio survived the lesser procedures. 

There are 18 patients ^vho have had radical vulvectomies and who have 
survived without tumor from two to fifty-nine months. The duration of 
survival of these is showm in the insert in the upper right of Fig. 1, One can 
use various means to calculate the expected proportion of five-year cures from 
this group. This is inaccurate but, from whatever approach, it is apparent 
that the radical Auilvectomy will produce several times the cure rate of the 


lesser procedures. h rl 

There are two melanosarcomas in this series, both of whom have hao 
radical vulvectomy and who have survived without recurrence for thirty-six 

and forty-two months; . 

Some conclusions appear to be justified. The various types ot fi^^rapy 
which do not include a single stage removal of inguinal and femoral giano- 
intact wdth the radical removal of vulva and adjacent structures when neces- 
sary, will produce only about 15 per cent of five-year cures. A consideratn 
proportion of patients so treated will surwe for qmte long penods of time 
will those who are not treated at all. Because of the nature of the Jisea 
and the nasty symptomatology, this survival is a questionable advantage. 

There is no evidence from this material that irradiation in any form has 
nlaved any significant role in curing the lesion. It appears to be even less use- 
ful as a palliative measure. There are valid theoretical reasons for this. 
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was more lilcely a carcinoma of tlie vagina. It is doubtful where it belongs, 
but it was treated by local excision and radon seeds. It has recurred and 
been retreated, but the patient is alive wdth recurrence which has been re- 
treated after forty-one months. 

This would leave 42 patients of whom 38 were treated by radical vulvec- 
tomy for an applicability rate of 90.5 per cent. Four patients were not treated. 
One was 63 years old and had been treated elsewhere by local vulvectomy 
followed by x-ray to the groins. There was a large mass of involved inguinal 
and femoral glands and a large tumor mass which extended the whole right 
side of the abdomen. She died in tliree months of carcinoma. The second 



was 82 years of age, had a 10 cm. tumor, was obese, and showed advanced 
senility. She died in six months of carcinoma. The third was 84 years old 
and had been treated elsewhere by local excision, x-ray, and radium. She had 
a large tumor involving both labia, vestibule, clitoris, urethra, and the lower 
4 cm. of the vagina. She also had pernicious anemia and was so senile that 
her answers to questions were quite irrelevant. She died seven months later 
of carcinoma. The fourth was a 40-year-old prostitute with a treatable tumor, 
hor reasons of her own, she refused surgical therapy. She is alive with the 
tumor sixty-two months later ! 

Of the 38 patients who were treated by radical vulvectomy, 15 have died. 
Of these, four must be charged as postoperative deaths for a mortality rate of 
10.5 per cent. One of these was 63 years old and had a tiunor 2 cm. in diam- 
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There are a number of unsolved problems- A large proportion of the 
wounds break down as a result of skin necro-sis. This has been ascribed to 
various causes. A number of procedures have been tried in an attempt to 
avoid this. Leaving tlie wound open and applying dermatome grafts at the 
original operation made no improvement. Pressure dre.ssing.s’ have only 
partially improved the results. The use of penicillin and the .sulfonamide.s 
has not changed it. Experience has made it clear that the le.ss undermined 
skin which is left the better the primary healing will be. It is VTong to 
sacrifice the wide removal of lymphatic-bearing fat or to attempt to excise the 
vulva or vagina too close to the tumor for the purpose of obtaining healing. 
Subsequent .skin grafting or .seeondajy closure is a ,sati.sfacto 7 'y substitute, 
although this involves prolonged hospitalization in preparation for it. 

In view of. the fact that there are three deaths from emboli.sm among the 
80 patients, consideration will have to be given to vein ligation at the time of 
radical vulvectomy. This has not yet been done. 

Extension of the opei’ation to include removal of lymphatic .structures 
along the femoral and iliac ve.s.sels within the pelvis, as has been advocated, 
has not been done for vai'ious I'casons. One finds it hai’d to believe that this 
would be applicable to more than a few of the younger patients. It is a 
formidable operation, and if this involves the sacrifice of the single stage 
bilateral femoral and inguinal gland removal without cutting through the 
lymphatic bearing area, it does not satisfy the requirements which seem to be 
indicated in this study. There is no acceptable proof available at present as to 
the operative mortality involved but it is reasonable to assume that it will be 
considerably higher than that of radical vulvectomy as here described, if it be 
applied to other than an occasional selected patient. The numbers which can 
be cured when pelvic gland involvement is demonstrated are not yet known. 
The most serious argument against it lies in the fact that of the seven patients 
in this series who died of carcinoma following radical inilvectomy, every single 
one had local tumor on the surface of the \uilva, .symphysis, groin or vagina. 
Perhaps when we have learned to control thi.s, it will be time enough to con- 
sider inti'apelvic gland dissection. 

It would appear from this material that the criterion of the five-year 
cure rate is a useful and reasonable expre.ssion of the results of treatment 
of carcinoma of the vulva. 

Summary 

1. Carcinoma of the ^^llva treated by a wide variety of combination.s 
of simple vulvectomy, radium and x-ray, and with or without later unilatera 
or bilateral superficial or .superficial and deep inguinal gland dissection pro- 
duced an absolute cure rate of 13.9 per cent and a relative cure rate of 15.6 per 

In a second series, radical \mlvectomy as described was applicable to 
90 5 per cent Of 38 patients so treated, 4 are alive and well more than five 
years after operation and 18 are alive and free of tumor for from two 
fifty-nine months. This represents a .significant improvement. 
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Radical vulvectomy has improved the results significantly. Just what 
can be done vdth it is still open to question, since it has been applied here 
to 90 per cent of the tumors seen. Many of these were tumors which had been 
treated elsewhere by means which not only wasted considerable time, but 
interfered with the effective application of radical vulvectomy. Many were 
tumors which were only referred for treatment late in the course of the disease 
and who were treated mainly for palliative purposes. Sufficient time has not 
yet elapsed to justify relating the size of the tumor and its position to results 
which can be obtained by radical vulvectomy. That this is the most important 
feature affecting results is perfectly clear and, for what it may be worth, it can 
be said that in our experience, early carcinoma of the vulva other than that of 
the clitoris, is curable in a very large proportion of instances if radical pro- 
cedures are undertaken at once. There has been sufficient experience with 
early tumors treated by other than radical vulvectomy to make it clear that 
minor procedures are not satisfactory. Local excision or local irradiation 
has no place in the treatment of early tumors. It seems clear that carcinoma 
of the vulva, particularly that of the labia majora, is a generalized disease and 
that the multiple nodules or recurrences are more often new areas of tumor 
than metastases or residual tumor from the main mass. To remove the vulva 
alone is to fail to take advantage of perhaps the most important clinical 
feature of the disease, which is the fact that lymphatic metastases tend to 
remain for reasonably long periods of time in the inguinal and femoral areas 
without spread beyond this. The presence or absence of palpable glands is no 
useful criterion as to presence or absence of tumor in this area. Contralateral 
gland involvement is so well known that the bilateral gland removal needs no 
support here. In view of all of this, it seems justified to conclude that the 
early cases should be treated by radical vulvectomy, and experience wdth 
this has shown it to be remarkably effective. 

One would like to energetically oppose the carrying out of gland removal 
for biopsy. It serves no useful purpose since the glands are to be removed 
intact later. It involves opening into possible tumor-bearing tissue. It can 
make clean removal of the gland-bearing mass impossible. 

It is hard to prove or disprove the wisdom of using radical vulvectomy 
in the advanced tumors. Survival rates for lesser procedures are shown in 
Table I. One suspects that those who experienced the longer survivals might 
have been cured by more radical approach although this cannot, of course, be 
proved. Otherwise, the survival imtes for the lesser procedures and for 
radical vulvectomy are similar. To rid the patient even temporarily of 
ulcerated stinking masses is to make a significant contribution to their welfare. 
Surprising results are not unusual, and there are several patients among those 
who are survi-^dng •4vithout tumor for long periods of time wffio w^ere refused 
any interference by competent gynecologists. The applicability rate of radical 
wdvectomy here reported is an expression of the policy of applying it 
wherever even a reasonable hope of palliation exists. It appears to be justi- 
fied. Statistical proof of the propriety of this must be postponed. 
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cause of the considerable amount of serous drainage, and plasma may be administered in 
some cases. The patients are allowed to be on their feet forty-eight hours after operation 
and are discharged TV’ithin a few days when the wound loohs comparatively clean. The 
patients are given an ointment of 5 per cent boric acid and scarlet red to apply locally 
and they arc advised to abduct their limbs. 

In conclusion, I wish to state decisively that radiation therapy has little value in 
the treatment of carcinoma of the vulv.i and that radical surgery has been my treatment 
of choice as carried out by Dr. hrdColvej'. 

I wish to taho this opportunity to thank the Chicago Gynecological Society for the 
privilege of discussing this paper, and once again wish to commend Dr. McKclvey on his 
timely presentation. 


DE. H. O. JONES. — Dr. McKclvey suggests that ineffective measures of treatment 
and inaccurate reports make S 3 'stematic studj' of results impossible. This is especially 
true of the more or less rare diseases. No one clinic has a sufficient number of such cases 
to offer an accurate statistical report. Should such methods as suggested in this paper 
be followed, combinations of different reports would be most v’aluable. 

Wo have followed the procedure advocated bj' the essayist and are quite certain the 
incomplete operation is inadequate. Rcccntlj' we have had a patient die from hemorrhage 
due to erosion of the femoral artery' bj’- a metastatic carcinomatous nodule in a lymph 
gland treated at another hospital bj' the incomplete operation. We agree, furthermore, 
that x-ray is of little demonstrable value. We differ in our outlook upon the prognosis de- 
pending upon the location of the malignanc}^ We believe it is directly proportionate 
to the presence of lymph node involvement. It is true the areas mentioned by McKelvey 
are more prone to extension than those more favorabl}' situated. Furthermore, as Taussig 
has pointed out, the cell tj’pe is of utmost importance-. We believe, as he did, that the 
carcinoma in situ rarely, if ever, can bo identified. It is, as Bowen’s disease, relatively 
benign. So wo must agree again with the author and Taussig that the real improvement 
in cures depends upon how early the diagnosis is made and how thorough the treatment. 

More than 00 per cent of our cases have been associated with leucoplakia of the 
vulva and, having seen these lesions develop wiiile x-ray and palliative procedures were 
being applied to the leucoplakia, we have treated this lesion radically. 

I would urge all to join with kIcKelvey and standardize our reports to conform to a 
pattern to further the studies of this malignant disease. 


DR. EDWARD ALLEN. — I would like to hear Dr. ifcKelvey say something about the 
preoperative treatment of these patients. 

DR. McKELVEY (Closing). — Tlicre is little to add about the use of local anesthesia 
that has not already been said. We have been more worried about the possibility of dis- 
turbing the tumor itself than we have with the question of healing. I am satisfied that 
healing has no relation to the anesthesia. That is said for many reasons. In cesarean 
section, local anesthesia produces wounds that heal satisfactorily. Experience with the 
use of local anesthesia in simple vulvectomy in which there is a comparable degree of loca 
removal of tissue produces complete healing. The surgeon treating melanosarcoma of the 
lower extremity does a similar inguinal dissection that follows the lymphatics down some- 
what farther into the leg than we feel justified in doing. These are done under genera 
anesthesia and produce exactly the same lack of primarj' healing. Careful observation 
of these wounds leads to the following conclusions. The amount of undermined tissu 
that has to be left behind will determine the proportion of skin breakdown. Whore brea - 
down occurs there is first reddening of the skin associated with edema. Very 
that skin becomes dusky and necrotic and sloughs away on the seventh to 
Blueing appears on the fifth day. We are dealing here with a vascular J ' 

sort. We Siought at first it was a disturbed lymphatic supply which «terfered witL 1^ 
blood supply, but I am not sure that is the explanation. I am sure it is not 
the local anesthesia. 
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3. Some of the problems of the treatment of carcinoma of the vulva are 
discussed. Eeasons are presented for the choice of this type of radical 
vulvectomy as opposed to lesser procedures and to further extension of the 
operation. 
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Discussion 

DE. E. E. CAMPBELL, Madison, Wis. — Dr. McKelvej- is to be commended for this 
thorough study of carcinoma of the vulva, especiallj' at a time when its treatment is in 
such a state of flux. I quite agree with him that at the present time there are as manj' 
different types of treatment as patients. It is only b}' studies such as this, in which the 
critical analj'sis has been both destructive and constructive, that treatment in medicine 
can go forward. 

I have had a considerable experience with carcinoma of the vulva, having seen in 
the last twenty years probably over 100 cases. Earlier in mj" experience I was in the 
same dilemma as everjmne else concerning the treatment of this condition. However, with 
the advent of Dr. Taussig’s monumental reports of his experiences bj’’ radical surgery, I 
developed a new enthusiasm for treating this condition, and certainly the patient was 
given a new lease on life. Because of limitation of time I was unable to get a report of 
my cases to give at this time, but it is my intention to reflect my experiences in this 
discussion. 

Dr, McKelvej" has shoum that in patients treated prior to 1938 the results were 
anything but favorable; in 32 of the 36 cases none was treated bj’’ radical vulvectomj' 
and in this series there were 25 deaths and only 5 patients were alive and cured at the 
end of five j'ears. The answer to these results is so obvious in comparison with the results 
of cases treated from 1938 to 1946 by radical surgery that it needs no further comment. 

It is of greatest importance to note that in the series of 38 cases treated by radical 
surgerj', there were onlj^ 15 deaths, 4 of which were charged as postoperative deaths, giving 
a mortalitj' rate of 10.5 per cent. A great deal of emphasis should be placed upon the fact 
that four patients of this series are alive and cured after a five-j’ear period, 18 are alive 
With no tumors from 2 to 59 months following treatment but it must be realized that 
undpubtedlj' some of these maj^ succumb to the disease later on. One patient has had a 
prolongation of life of 46 months with a tumor still present. In further anal 3 'sis of these 
figures it can be said that in the series of 38 cases treated b 3 ^ radical surger 3 ', 22 are alive 
With no tumor, giving a percentage cure of 59 per cent at the present time, and this result 

is commendable. 

Local anesthesia is important in these cases but infiltration of the tumor must be 
avoided. Dr. McKelvey uses two operative teams in his gland resections which is an 
excellent procedure for saving time. 

So far as radiation thcrap 3 ’ is concerned, I agree that it ma 3 ' be coupled with radical 
aurgeri' in the more extensive lesions. In the radical operation wliere the glands are 
liighh' malignant, postoperative radiation therap 3 ' possibl 3 ' might be indicated. It ma 3 ’ also 
be the choice where patients refuse surgery, as it does have some palliative value. 

It nia 3 * of interest that in my cases I have commonlv' left the vulveetom 3 ' wounds 
yide open without attempting to close them and it is remarkable how the 3 ' will granulate 
in and epithelialize over. The blood proteins in these patients are carefull 3 ' watched be- 
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T he effects of estrogen and progesterone therapy on the latent period and 
on the duration of uterine bleeding in monkeys have been studied in con- 
siderable detailJ Since the cycles of monkeys in many respects resemble 
those of women,^ these data on the monkey have been translated to woman 
without complete experimental confirmation. The general impression of those 
working with rhesus monkeys is that the latent period after estrogen-proges- 
terone treatment is Shorter and less variable than that after treatment with 
estrogen alone. These observations in part have been confirmed elinicallj’' by 
Palmer^ who observed that "although the estrogen withdrawal bleeding in- 
terval has been found to be quite constant in patients with primary amen- 
orrhea and natural menopause, this is not the case in women ^vith varying 
degrees of ovarian function exhibiting normal or abnormal menstrual cycles.” 
Other observations on monkeys indicate that there is no difference in the 
duration of bleeding or the latent period following different levels of estrogen 
therapy.'* Palmer, ° from the study of eight amenorrheic or postmenopausal 
patients under treatment for a total of 19 cycles, concluded that the latent 
period was consistent regardless of variations in dosage and of methods of 
administration. Lastly, it was shovm in monkeys that the duration of bleed- 
ing is longer after estrogen-proge.stei’one treatment cycles than after estrogen 
treatment cycles.^’ * 

For a number of years, patients have been treated in the Endocrine Dhd- 
sion for functional disturbances of uterine bleeding with various schedules of 
cyclic, oral steroid therapy.® Analysis of the treatment data of some of these 
patients provides considerable information on the character of the latent 
period and on the duration of bleeding following estrogen and estrogen- 
progesterone oral therapy. 


Method of Study 


The material of this study concerns 276 cycles of 86 patients. For pur- 
poses of statistical analysis the patients were divided into four groups accord- 
ing to their history of bleeding: 


Group 1 Patients with irregular, profuse and prolonged uterine bleeding. 

Group 2. Patients with cyclic, profuse and prolonged uterine bleeding. 

Groups Patients with infrequent and scanty uterine bleeding. 

Group 4. Patients with absence of uterine bleeding for at least a year (amenorrhea), o 
failure of occurrence of menarche. 

Council of Duke University. 
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It is clear that radical vulvectomy is applicable to a much larger proportion of 
patients than has previously been thought possible. Many of these are poor surgical rishs 
and one does not dare to give them prolonged general anesthesia. It is our conclusion 
that the main feature in allowing wide applicability is the relative safety of the local 
anesthesia. 

As to preparation, we do nothing locally to prepare for the operation. The tumor 
cannot be sterilized. We are dealing with an essentially infected area and cannot avoid 
it. Preoperative sulfonamides and penicillin have not been effective. All these patients 
carry retention catheters, and it has been our practice to use penicillin starting immedi- 
ately after operation and add sulfonamides as soon as the urinary output has been estab- 
lished at 1,000 c.c. in twenty-four hours. 

The preparation for local anesthesia is important. We begin sodium amytal prepara- 
tion well ahead of time. The patient is given 6 grains of sodium amytal three hours before 
operation. One and one-half hours later the patient is seen and, depending upon the age 
and size of the patient and the estimated degree of sensitivity to barbiturates, another 
3.0 grains of sodium amytal may be given. Hyosine, ^,^50 grain, is given when the patient 
is called to the operating room. Two-thirds of the patients have no memory of the opera- 
tion. They wake up and wonder why the dressing is on. It is necessary to reinject with 
anesthetic solution under direct vision when the sensitive areas of the inguinal and femoral 
canals and the region of the clitoris are exposed. Occasionally extra morphine or demerol 
is given during operation. 

The postoperative care involves the usual things. We use pressure dressings and we 
get the patients up and walking the day of operation. 
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ysis failed to reveal any difference, and, in all further calculations, the type 
of estrogen used was disregarded. 

Duration of the latent period; variation with different hormone schedides: 
The, data are presented graphically in Fig. 1. In this section the character 
of the disturbance requiring treatment was not considered. It is evident that 
the patients treated with E + P bleed much sooner than those treated Avith E 
alone. This difference is statistically significant. The profound effect exerted 
by progesterone is illustrated by the following figures. The mean latent pe- 
riod Avith cyclic B is 5.4 da 3 ''s. Avhereas that Avith cyclic E-f-P is 2.7 days. 
Witli estrogen alone only 28.5 per cent of patients bled Avithin the first four 
days and 68.9 per cent started to bleed betAveen the fourth and eighth days. 



0 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 

Duration of Lotent Period in Doys 


Fiff. 2. — Duration of the latent period following cj'clic estrogen therapy, and the influence of 
the type of functional disturbance under treatment. 


Ninety-five and seven-tenths per cent had started to bleed AA'ithin the first ten 
days after estrogen AvithdraAval. By comparison, 84.4 per cent of patients 
started to bleed Avithin four days after the end of B -f P therapy (74.4 per 
cent Avithin three days) and in only 23.4 per cent did bleeding start between 
the fourth and eighth days. Ninety-six and one-tenth per cent started to bleeci 
Avithin six days after the end of treatment. 

There is some difference (not statistically significant) betAveen the curves 
of patients treated Avith cyclic E and double E. This difference concenis tne 
height of the curve and not its general shape. This may be explained m par 
by the fact that double E was given u.suaUy during the first cycle of treatmem. 
It is, of course, less likely that these first attempts at cyclic regulation shorn 
yield as homogeneous data as do subsequent cycles. This has been snow 

previously by one of us (B. C. H.).® 
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Several therapeutic schedules were employed : 

1. Cyclic estrogen therapy consisting of the daily oral administration of 
3.75 mg. of conjugated estrogens (premarin) or 3.0 mg. of diethylstilbestrol 
from the fifth to the twenty-fifth day of the cycle. Henceforth this will loe 
referred to as cyclic E treatment. 

2. Daily administration of 7.5 mg. premarin or 6.0 mg. of diethylstilbestrol 
from the fifth to the twenty-fifth day of the cycle. This will be referred to 
as double-E therapy. 

3. The administration of 3.75 mg. of premarin or 3.0 mg. of diethylstil- 
bestrol daily from the fifth to the twenty-fifth day of the cycle and 30 mg. of 
anhydrohydroxyprogesterone (pranone) daily from the fifteenth to the twenty- 
fifth day of the cycle. This will be referred to as E + P therapy. In a few 
instances, double-E + P also was used. 



Duration of Latent Period in Days 


Fig. 1. — The effect of cyclic estrogen or estrogen and progesterone on the duration of the 

latent period. 


The various correlations of latent period and of the duration of bleeding 
to the type of treatment and to the nature of the functional disorder then 
^vere plotted and analyzed for their statistical significance. In these calcula- 
tions all cycles in which breakthrough bleeding occurred during treatment or 
bleeding failed to occur after therapy were excluded. 

Results 

Choice of estrogen: It was important to determine at the very beginning 
of this study whether or not the choice of natural (premarin) or synthetic 
(diethylstilbestrol) estrogen made any difference in the data. Statistical anal- 
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curve is explained by the fact that this was usually the first cycle of treatment 
and, accordingly, effects of the previous functional disturbance persisted. • The 
mean duration of bleeding of patients treated with cyclic B was 5.2 days; 83.1 
per cent bled from three to seven days. With doulfie E the mean duration was 
5.5 days and 78.2 per cent from tljree to seven days. With B + P the mean 
duration wms 5.4 days and 89.3 per cent bled for three to seven days. 



0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 

Duration of Bleeding in Doys 


Fig. 4. — Duration of uterine bleeding following therapy, and the influence of the type of func- 
tional disturbance under treatment 

Duration of hleeding; variation with the character of the functional dis- 
turbance: The entire group of patients is included in these calculations (Pig- 
4) inasmuch as it was shown that the duration of bleeding was unaffected by 
the treatment schedule (i,e., whether E or E + P). The curves show clearly 
that those patients treated for excessive bleeding continue to bleed for rela- 
tively longer periods than those patients Avho originally had infrequent and 
scanty or absent periods before treatment. Those patients under treatment 
for irregular excessive bleeding and for cyclic excessive bleeding bled for a 
mean of 6.5 and 6.3 days, respectively. Bleeding lasted for three to six days 
in 51.4 per cent of the former group and in 53.0 per cent of the latter group. 
By way of contrast patients under treatment for infrequent scanty bleeding 
and for amenorrhea bled for a mean of 4.6 and 4.7 days, respectively. Bleeding 
lasted for three to six days in 96.9 per cent of the former and in 88.5 per cen 
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Duration of latent period; variation with the character of the functional 
disturbance: It is obvious from the foregoing section that the E and E + P 
groups cannot be considered simultaneously when studying the latent period. 
There were not enough B + P cycles .available in each subgroup, based on the 
nature of the functional disturbance, to yield statistically significant data. 
Tlierefore, only those patients treated with cyclic E and double E are con- 
sidered. Pig. 2 presents these data. The irregularity of the curves, in large 
measure, is due to the relatively small number of cycles available for study. 



Fip. 3. — Tlic effect of cyclic ostro&cn or estrogen and progesterone on the duration of uterine 

bleeding. 


For this reason, frequency distribution figures, for the most part, were not 
statistically significant. One important feature is observed, however: 43.5 per 
cent of patients with irregular excessive bleeding and 46.4 per cent of patients 
with cyclic excessive bleeding had a latent period of four days or less follow- 
ing estrogen therapy. These data contrast with- those of patients with infre- 
quent scanty bleeding and amenorrhea, of whom only 16.4 per cent and 6.9 
per cent, respectively bled within the 4 days after the withdrawal of treatment. 
These data are statistically significant. 

Duration of hlccdinp; variation with different hormone schedules: These 
data are presented in Fig. 3. The addition of progesterone to the treatment 
did not increase the length of the period of bleeding, contrary to observations 
on experimental animals. The slightly different appearance of the double-B 
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Harrison, Ltd., Hew York, New York. Anhj-droliydroxyijrogesterone (pranone) was sup- 
plied for these studies hj' Schering Corporation, Bloomfield, New Jersey. 

This present stud}' would not have been possible were it not for the exact and con- 
scientious records kept by past members of the department. 
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of the latter group. Statistical analysis confirms the unquestionable signifi- 
cance of these figures despite the relative]3^ small number of cycles available 
in each group. ' 

Discussion 

Our data bear out observations in monkeys that the latent period after 
estrogen-progesterone treatment is shorter than that after estrogen treatment 
alone. On the average, the latent period was 2.7 days (50 per cent) shorter 
ill the E-tP group. On the other hand we did not find that the duration of 
lileeduig was prolonged by the administration of anhydrohydroxyprogesterone, 
as it has been observed with progesterone bj’^ Cleveland^ and Phelps.^ It is 
possible that this difference resulted from the use of castrated animals. 

Forty-three cjmles of estrogen therapy were studied in patients with amem 
orrhea or failure of occurrence of menarche; the duration of bleeding was 
relatively constant but the latent period was not. Essentially similar obser- 
vations were made on the group with infrequent scanty bleeding. 

We were able to corroborate the statement of Palmer^ that the method of 
administration did not have any effect on the nature of bleeding. In com- 
paring our results from oral E + P therapy with similar schedules of E + P 
given parenterally which have been published elsewhere,^ identical curves for 
the duration of bleeding were obtained. Our observations on the similarity 
of results folloiving E and double-E therapy confirm the statements of Phelps^ 
and Palmer® that there is no difference in latent period or duration of bleed- 
ing with different levels of adequate estrogen therapy. 

Conclusions 

1. The latent period after cyclic estrogen-progesterone therapy is shorter 
(mean 2.7 days) than after c^mlic estrogen therapy alone (mean 5.4 days). 

2. Patients under treatment for functional excesses of bleeding, bleed more 
promptly after estrogen withdrawal (43.5 per cent to 46.4 per cent in four 
days) than do those under treatment for infrequent scanty bleeding or amen- 
orrhea (6.9 per cent to 16.4 per cent in four days). 

3. Even under cyclic hormone therapy (E or E-f-P), patients with ex- 
cesses of bleeding tend to bleed longer than those with infrequent scanty or 
absent periods. 

4. Progesterone does not prolong the duration of bleeding in women treated 
for functional uterine disturbances. 

5. Doubling the dose of estrogen did not affect the latent period or dura- 
tion of bleeding. 

6. The duration of bleeding is identical when estrogen-progesterone is 
given, orally or parenterally. 

7. The choice of synthetic (diethylstilbestrol) or natural (premarin) estro- 
gen did not influence the latent period or duration of bleeding. 

We express indebtedness to Dr. Donald S. Martin, Professor of Public Health and 
Preventive Medicine, for assistance in the statistical treatment of the material. Estrogens 
(premarin and diethylstilbestrol) ■were supplied for these studies by Ayerst, McKenna and 
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but most of these patients were suffering from backache. From the psycho- 
logical and practical standpoint, we feel that these patients must be considered 
in labor and treated as such. 


Material Studied 

In the four-year period between July 1, 1942, and June 30, 1946, 5,599 
patients were delivered at tlie Lewis Memorial Maternity Ho.spital, the Ob.ste- 
trieal Teaching Unit of the Loyola University Medical School. Of these, 224 
(or 4.00 per cent) patients had labor exceeding twenty-four hours’ din*ation, 
and hence classified as prolonged labor cases. The cases excluded obstructed 
labor due to complicating tumor or di.sproportion, and were confined to those 
instances in which normal progre.ss would be expected but which did not 
materialize. We feel, in accord with the findings of Calkins^ and Muiphy,’ 
that presentation and position do not materially influence the finst stage of 
labor in the majority of the eases. Thej' do however, play a more important 
19art in the second stage and its management ; hence we have included the eases 
of bi’ow, breech and trartsverse px’e.sentations in our figures. 


Management 

The patients were for the most part handled by the resident staff under 
the direct supervision of the senior staff member in charge of the prolonged 
Labor Service in accordance with our established routine. The routine pro- 
cedure is based on extreme conservative management directed toward anticipat- 
ing and combating infection and exhaustion during the antepartum phase, 
and maintaining a constant vigil for hemorrhage and shock during the post- 
partum phase. 

As it is an established fact that the incidence of infection is increased as 
the duration of labor is lengthened, particularly after the rupture of the 
membi’anes, rectal and vaginal examinations are kept to a minimum. Every 
effort is made to avoid AUilval contamination during rectal examinations, and 
all v^inal examinations are made in the deliveiy room under .strict aseptic 
technique. 

We attempt to combat dehydration, starvation, and exhaustion by the 
earlj'^ institution of a dietary regime wliich includes small feedings of a soft 
diet everj’^ four hours. Liquid intake by mouth is encouraged. In the event 
that the patient is unable to retain food or liquid bj^ mouth, 1,000 c.c. of a 5 
per cent glucose in saline solution is admini.stered twice a day or oftener, u 
indicated. Exhaustion is com.bated by an eight-hour period of rest alternatmg 
with a like period of labor. Morphine sulfate was the drug of choice in these 
eases as the barbiturates not infrequently caused excitation in the patient. 

When labor has been in progre.ss for twenty-four hours, the urine is ex- 
amined every six hours for acetone and albumin and the fluid output checked 
carefully. In the event of the appearance of acetone and di-acetic acid in the 
urine, with a rising pulse rate and signs of impending collapse, the patient js 
heavily sedated and placed on continuous fluids. With the proper early treat- 
ment and management, we feel that the danger of collapse is minimal. 

During the period following the sedation the labor usuallj’’ progressec 
without stimulation. In few instances, intravenous calcium gluconate, quinine, 
and rarely small doses of pituitrin were used. The majority received no arr - 

fieial stimxdation. . 

Delivery was not attempted in any case until the first stage was 
ted and the cervix completely dilated. Major operative procedures 
couraged during the second stage unless the conditions and indications 
ranted interference. 



THE MANAGEMENT OF PROLONGED LABOR 

A Pour- Year Review- From the Lewis Memorial Maternity Hospital 

Herbert E. Schmitz, M.D., James X. Bremxer, -M.D., Janet E. Towne, M.D., 
AND George R. Baba, M.D., Chicago, III. 

O NE of the most trying complications of pregnancy confronting the obste- 
trician is the management of prolonged labors. The designation pro- 
longed labor is an arbitrary one and each investigator has his own criterion. 
Cosgrove and Glisson- set thirty-six hours as the limits of normal labor. Doug- 
las and Stander^ in their study of Infaniile MorialHy in Prolonged Labors 
used thirty houi's as the limit. Kuder and Johnson'* also used thirty hours in 
their study on The Elderly Primipara. On the other hand, Williams, in his 
analysis of the 206 maternal deaths associated with prolonged labor, and Linn 
and Douglas,'"’ in their treatise on Prolonged Labor, defined as prolonged any 
labor exceeding twenty-four hours’ duration. We, too, have selected twenty- 
four hours as the limit of normal labor. 

Further complicating the criterion of prolonged labor is the difficult differ- 
entiation between the so-called "false pain” and the "true pain.” Patients 
may enter the hospital with apparently severe pain only to have the pain dis- 
appear entirely and the true labor not occur until several weeks later. On the 
other hand the patient may have "false pains” which may suddenly change 
to "true pains.” Still further adding to the confusion is the factor of indi- 
vidual differences in the evaluation of labor pain by the various physicians or 
the residents examining the patients. These factors make anj' determination 
of the length of labor in a large series merely an estimate which cannot be 
entirely accurate. 

Notwithstanding the variable and uncertain criteria for classification, the 
ei’oup of patients designated as “prolonged labor cases” poses a real problem 
in its management. If the attendant yields to the pleas of the patient or her 
family and attempts an ill-advised interference, he may do irreparable damage 
to her future chances of conceptions, and pei-haps leave her in a state of 
chronic invalidism as well as further jeopardizing the mother and the infant 
m this ])resont pregnancy. 

Definition . — In this investigation, twenty-four hours has been selected as 
the limit beyond which the labor is considered prolonged. Labor was consid- 
ered to be initiated with the onset of regular uterine contractions associated 
with pain, regardless of the presence or absence of effaeement, dilatation of the 
cervical os, or the rupture of the membranes. 

On o.stimating the duration of labor, we necessarily counted the elapsed 
tune from the onset to the delivery. In the majorit.v of the longer ca.ses, there 
were s ome iieriods in which the patient was not having regular contractions. 

•Rend before the Cliicnco Gynccolofrical Society, .Tan. 17. IflIT. 

G43 
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plications encountered are sliown in Table IX. Table X describe.s tlie mor- 
bidities encountered during the series. There Avere 22 morbid eases, or 9.9 
per cent as compared Avith an oA^er-all morbidity of 3.8 per cent. Table XI 
shoAA's the prenatal complications met Avith in this group. Table XII com- 
pares the infant mortality in the grouj) of prolonged labor eases AA'ith the total 
infant mortality in all cases deliA'ered. It is significant that there is a marhecl 
rise in the percentage of infant mortality in the prolonged labor group. 

Among the 5 599 eases delh^ered in the four-yeai’ period, 35 Avere elderly 
primiparas — that is, AA'omen 35 years or older aaIio Avere delivered of Arable 
infants for the fir.st time. The age rajiged from 35 to 42 years. The duration 
of labor varied from 5 hours, 4 minutes to 107 hours and 20 minutes Avith an 
average of 17^2 hours. Seven delivered .spontaneously, 11 AA'ei’e deliA^ered by 


Tahi.e yJI. Type ok DEr.n’Ern' 


Spontaneous 54 . 

Outlet forceps 82 

Low forceps 58 

Mid forceps S 

Breech 10 

Breech extraction 8 

Version and extraction 3 

Manual correction of brow, low forceps 1 

Forceps correction of brow, rotation and extraction 1 



Table VIII. Condition of Peiuneum and Ceuvix following the Delivehy 


I 

Intact 1 

Episiotomy 11 (i 

Episiotomy with Cervical 

laceration 3 

1° Laceration 3 

2° Laceration 0 

2° Laceration c Cervical 

laceration 1 

2° Laceration c Para-ureth. 

laceration 1 

3° Laceration c Cervical laceration 0 

Laceration of Vaginal wall 0 

155 


II I III I IV I V ' AT I ATI i VIII ! JX 
~5 C 3 .3 2 2 1 1 

19 U 3 1 0 0 0 0 

0 0 0 1 0 0 0 0 

1201 00 0 0 

2020 2001 

0 1 1 0 0 0 0 0 

1000 0 000 

1 0 0 0 0 0 f) 0 



Table IX. Co.aiplication.s of Lahoi: and Deliveha' 


Contraction ring 1 

Intrapartum infection 1 

Maternal exhaustion 1 11 

Uterine inertia 12 

Deep transver.se arre.st of the head 10 


Persistant occiput posterior 

Prolapsed cord 

TransA'crse lie Avith prolapsed cord 

Intrapartum hemorrhage 

Postpartum hemorrhage 

Postpartum hemorrhage and shock 
Chill inimediatelj' postpartum — 


Xo FHT at onset of labor 

Epileptic seizures during labor 

Fetal distress 

Vaginal bleeding due to placenta previa marginalis 

Postpartum shock 

Abruptio placenta — 
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Follomug delivery, the patient is kept in the deliveiy room under sterile 
drapes for a period of one horn*. The blood pressure is checked every fifteen 
minutes or oftener if indicated. Early use of plasma and whole blood are 
encouraged. Intrauterine packs are used to control hemorrhage when n'eeded, 
but such procedure tends to increase the danger of infection. 

Results 

The results of our study are depicted on Tables I to XII. Table I show.s 
the cases grouped into twelve-hour periods from twent 3 ’^-four to one hundred 
and eight hours and the relative frequency of each period. In Table II the dis- 
tribution is according to age, and in Table III according to parity. It is 
significant that the primigravidas represent the majoiuty of the cases. Table 
IV further' subdivides the primigravidas into age group. In Table V is shown 
the position and presentations encountered. In this grouping, we find that 164 
cases presented as occiput anterior, 18 as persistant occiput posterior, and 19 as 
deep transverse arrest. Table VI gives the classification of the type of pelvis 
based on the impression and measurements of the examining phj'^sieian. Table 

VII is self-explanatory, and describes the types of delivery encountered. Table 

VIII reveals the damage to the perineum and cervix in this series. The com- 


Table I. Length of Labor 


duration in hours 1 

24-36 

1 

37-48 t 

49-60 1 61-72 

1 73-86 

1 87-96 1 

97-108 

Number of 
Percentage 

cases 

140 

62.5% 


50 

22.3% 

20 7 

8.9% 3.1% 

5 

2.2% 

1 

0.44% 

1 

0,44% 

Table II. Age Distribution 


AGE groups 


1 

16-19 

1 20-29 1 

30-39 1 

40-45 



Number of 

cases 


- 27 

141 

47 

9 


table m. Distribution by Gravidity 

GRAVIDA 1 

I 1 

11 

1 m 

1 IV ) V 

1 VI 1 

vn 1 VIII 

! IX 

Number of 

cases 

155 

29 

16 

9 6 

4 

2 2 

1 


Table IV. Age Distribution op the Primigravidas 


AGE groups I 16-20 I 21-25 | 2(3-30 31-35 1 3(5-45 

Number of cases 36 59 39 12 9 


Table V. Presentations and Positions 


CEPHALIC I breech I OTHERS 


OLA - 93 
OLT - 6 
OLP - 8 
ORA - 71 
ORT - 13 
ORP - 10 


LSA - 7 Transverse — 1 

LST - 2 Brow - 2 

LSP - 2 RMA & RMT 

ESA - 7 
EST - 1 
ESP - 1 


Table VI. "Clinical” Classification of Pelvis 


Normal gjmecoid 207 

Gynecoid witb. android tendency 10 

Slightly platypelloid * ' 3 

Platypelloid 4 


224 
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Discussion 

In reviewing the present series, we find tliat our incidence oi; 4.0 per cent 
compares favorably with Williams'* incidence of 4.70 per cent, Huber’s Chicago 
Lying-in incidence of 6.3 per cent and Cosgroves’ Margaret Hague Maternity 
Hospital incidence of 5.9 per cent. 

The causes of prolonged labor maj’’ be divided roughly into two groups: 
(1) those causing prolongfition of the fir,st stage of labor, and (2) those caus- 
ing prolongation of the second stage. As Calkins’ has pointed out, the first 
stage is involuntar}' and has to do onlj’- with the cervical efl'acement and dilata- 
tion, whereas the second stage is at least jjartl}'^ voluntary and has to do with 
the propulsion of the fetus through the birth canal. 

In this series, we found that the incidence of prolonged second stage was 
very low, about 5 per cent of the eases having a second stage lasting over three 
hours. Operative interference, of course, is responsible for the shortening of 
the second stage in a large percentage of the cases, so that we have no way of 
determining how many more might have occurred. 

The prolongation of labor is usually due to the prolonged first .stage. The 
duration of the first stage is dependant on two main factors: (3) resistance 
of the cervix to dilatation, and (2) the all-important intensity and frequency 
of the labor pain. We do not feel that the position, the presentation, the size 
of the fetus, or the station of the presenting part are primarily the cause of 
prolongation of the fir.st .stage. It is our impression that a faulty and ineffectual 
type of pain is usually responsible. This is in accord w’ith the findings of 
Murphy’s "work with the Lorand tocograph, which verified the conclusion of 
CaU^tins and others. 

Prolonged labor due to cervical dystocia is usually due to congenital 
anomaly, severe scarring from previous trauma, or longstanding infections 
with resulting fibrosis or scarring. It is generally conceded by most writers 
however, that cervical dystocia alone is seldom the cause of prolonged labors. 
Cosgrove, in 1939, directed our attention to the infrequency of cervical dystocia 
requiring Diihrrsen’s incision, and our expei’ience ivith this group of eases tend 
to bear out his finding, as we had no instance in which cervical incision was 
considered to be indicated. His over-all fetal mortality of 7 per cent coincides 
closely with our own uncorrected fetal mortality of 7.4 per cent. 

In our group of elderty primipai'as, although the number is too small for 
an adequate statistical study, it would seem that age presents a definite factor 
in the ability of the uterus to develop a vigorous type of contraction. Over 25 
per cent of the group from 36 to 42 years of age developed prolonged labor. 

Termination of prolonged labor by cesarean section carries a very higli 
maternal mortality, as shown by Williams’® in his analysis of 206 deaths m 
prolonged labor. In the event that this procedure be required, he recommends 
the Waters type of operation as being the least hazardous for the mother. 

Conclusions 

1. Prolonged labor is usually the re.sult of an ineffectual type of iiterme 
contractions. 
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Table X. -Morbidity 


Mild endometritis 1 

Endometritis 1 

Endometritis and myometritis 1 

Thrombophlebitis 1 

Acute congestive mastitis 2 

Pyelitis 1 

Cystitis ^ 1 

Paralytic ileus 1 

Intestinal obstruction 1 

Infected episiotomy 1 

Infected ejiisiotomy & breakdown of wound 2 

Abscessed tooth with cellulitis 1 

Upper respiratorj’ infection 2 

Infected thrombosed hemorrhoids 1 

Pyelocystitis 3 

Unknown etiologj’ 2 

22 


Table XI. Prenatal Complications 


Mild hj^oremesis gravidarum 2 

Hypereraesis gravidarum 2 

Mild hypertensive toxemia 9 

Hypertensive toxemia 7 

Marked varicosities of legs and vulva 2 

Sinus arrhthymia .1 1 

Eheumatic heart disease 1 

Epilepsy 2 

Cystitis 1 

Pyelitis 1 

Lues 1 

Gastritis 1 

Chancroid 1 


Table XII. Infant Mortality 


Total number of deliveries — 5599 Total number of prolonged 

labors 224 

Total infant mortality inch Total infant mortality 

Prematures 14fl (2.00%) inch Prematures 16 (7.40%) 

Petal deaths 04 (1.14%) Petal deaths 5 (2.23%) 

Stillbirths 82 (1.40%) Stillbirths 11 (4.91%) 

Corrected mortality (1.66%) Corrected mortality (6.69%) 


outlet forceps, 9 by low forceps, 3 by forceps rotations with low forceps exti’ac- 
tion, pid 5 elective cesarean sections of the low cervical type were perfoi’med. 
In this group of eldeidy primiparas, 9 (25.7 per cent) were cases of prolonged 
labor. Their ages ranged from 36 to- 39 years. The duration of labor was 261/2 
hours to 107 hours, 20 minutes, with an average of 47 hours, as compared to the 
average length of 37.8 hours iu the whole series of prolonged labor. The com- 
plications of pregnancy, labor, and types of delivery have already been indi- 
cated on the tables. 

In the entire group of elderly primiparas (35 patients), the infant mortal- 
ity totaled five cases (16 per cent), three fetal deaths, one of which was prema- 
ture, and two stillbirths. It is interesting to note that four out of the five deaths 
occurred in cases of prolonged labor. In other words in nine cases of pro- 
longed labor in women 35 years or older, 4 had dead babies ,(44 per cent) while 
in the remaining 26 cases there was only one stillbirth. 

There was no maternal death in this series of 224' eases of prolonged labor. 
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centimeters dilated, and the heiid well in the pelvis witli no progresK for six to eight liours, 
in spite of apparently adequate utoiine eontractoins. I believe it is less traumatic to botli 
the motlier and the child to terminate labor at that time than to allow her to go on an 
indefinite number of hours with the outcome still uncertain. These conditions when Hiihrs- 
sen’s become necessary are relatively rare, but they do arise. 

It is to be noted that in any unselectcd consecutive series of cases the incidence of 
cesarean sections would be much higher than these cited by Hr. Bremner, who had exactly 
none. This is indeed a compliment to his obstetric skill and judgment. At the same time I 
would like to point out that of the sixteen babies who did not survive, four occurred in his 
nine cases of elderly primigravida, tho.se who could least afford to lose their child. If the.se 
deaths occurred during labor one might conjecture that these arc the cases in which a ce- 
sarean section may have been indicated. 

I should like to emphasize an excellent point Dr. Bremner brought out in his paper, 
and that is the extremely liigh incidence of postpartum hemorrhage following a prolonged 
labor. His series contained six case.s, an incidence of 7 per cent, a fact which we sliould 
be cognizant of and be prepared to handle if necessary. 

In conclusion, I would like to recommend, besides the sedation and parenteral fluids 
Dr. Bremner mentioned during labor, the use of vitamin K to the mother and the baby soon 
after delivery as well as the use of chemotherapy, especially if the membranes have been 
ruptured for any length of time. 

DR. DAVID N. DANFORTH. — Dr. Bremner mentioned the use of calcium for pur- 
poses of stimulation in prolonged labor. I should be interested to know of his results with 
this therapy. In our experience calcium is of value only in selected cases, where all of the 
mechanical requirements for normal labor arc fulfilled. It is not useful in cases where 
inertia can be ascribed to faulty fitting of the presenting part to the lower uterine segment, 
or as is often found in malposition or malpre.sentation, or where inertia may be due to im- 
proper alignment of the uterus to the pelvis. Where factors such as these cannot bo dem- 
onstrated, calcium appears to be useful. 

DR. BREMNER (Closing). — In regard to determining when labor actually begins, 1 
pointed out that we arc very much convinced that we must consider these cases p.sycholog- 
ically in labor, even though there is no cftacement or cervical dilatation. I realize that 
there is great controvcr.sy and difference of opinion in this matter. I neglected to in- 
clude that in practically all of these cases vitamins were added to the medication. 

Concerning Diihrsscn’s incision, it so happened that we did not have any. Possibly 
there were cases in which that might well have been used. I personally rarely use Diihrs- 
sen’s incisions, I do not like them. That is probably why they were not done. We sec- 
tioned 35 per cent of our primigravidas that were over 35 years of age. The other primi- 
paras that were not sectioned were those that we expected up to a certain stage would 
deliver normally, and after that we could not do cesarean section without producing ma- 
ternal morbidity or increasing the risk of maternal mortality. I agree that psychiatric 
factors probably play a greater role than we now give them credit. 

I believe it was Eastman who recommended small doses of pituitrin. He believed if 
stimulated uterine contractions and definitely improved his results. My own personal re- 
sults with pituitrin are not good. I have had two cases in the past ten years that developed 
tetanic contractions. 

Our success with intravenous calcium gluconate was extremely variable, so much .so 
that we could not come to any accurate determination. It was used .s^-mptomatically, de- 
pending on the response. We do not have much to .say either for or against it. 
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2. There is a definite increase of fetal mortality in prolonged labor. 

3. The morbiditj’’ rate is increased in patients which are in labor more than 
twenty-four hours. 

4. The elderly lii-imipara group shows a higher percentage of prolonged 
labor than the younger group. 

5. The elderly primipara gToup in prolonged labor shows a marked increase 
in the fetal mortality over the younger age group. 
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Discussion 

DR. HENRY BUXBAUM. — 1 believe Dr. Bremner is erroneous on his assumption that 
his figures are comparable to those of Williams, Huber, and Cosgrove, inasmuch as he lias 
utilized a different standard. In the first place he eliminated all cases of prolonged labor 
due to disproportion, ■which is a somewhat difficult thing to do, and, secondly, I would like to 
question his definition for the onset of labor. It has always been my opinion that labor is 
not considered initiated until there is some effacement and or dilatation of the cervix. The 
pains prior to this time may be considered as preliminary according to Hamilton. Therefore 
the similarity of the incidence of prolonged labor (4 per cent) between his figures and 
those cited is more apparent than real. Prolonged labor is beyond a doubt the most diffi- 
cult complication to handle in the entire field of abnormal obstetrics and requires keen ob- 
servation and sound judgment. When a situation such ns this does arise it behooves the 
obstetrician to re-evaluate the case thoroughly. As to the mother, her pulse, temperature, 
blood pressure, pelvic architecture, and general physical condition. As to the fetus, posi- 
tion, presentation, size, attitude, station, and heart tones. And also as a means to detei- 
mine what we can expect the woman to accompli.sh herself, we must resort to some one of 
the impression methods as Munro-Kerr, MueUer, or Hillis, or your own personal modification 
of one of these three methods. Dr. Bremner stated that, in his opinion, ineffectual uterine 
contractions are responsible for most cases of prolonged labor. This undoubtedly is true, 
but. I do not believe we can entirely divorce this factor from two other closely related fac- 
tors, namely, anomalies of the passages and anomalies of the passengers. As a matter of 
fact, he has an incidence of .10 tier cent breech presentations in his serie.s, besides 18 
occiput posteriors, 1 tra'nsverse presentation, and 1 brow' presentation. Many times, unfor- 
tunately, in my experience, not one, but all these factors are present to add to the diffi- 
culties of the obstetrician. 

I agree with Dr. Bremner in his condemnation of the use of barbiturates in these 
cases. He uses morplune sulfate, we use demerol, both opiates. Barbiturates do not give 
the patient the neccssaiy rest or relaxation, and renders her incapable of cooperating when 
this is most necessary. 

I do not understand Dr. Bremner 's hesitancy to perform Duhrssen’s incisions when in- 
dicated. Especially in a primigravida with the cervix completely effaced, more than seven 
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Type of JJelivery . — Table 1 sIiow,s the ineidejiCT^of methods of. delivei-y, 
while Figs. 1 and 2 show their annual variations. VDuring the last five years’ 
considerable change has occurred in the obstetric routine. Lom^ forceps de- 
livery, our method of choice, has .shovTi a .steady increase (Fig. 1). 



Table I. Tyee oe Deliveicy 


TYPE OF DELIVEP.Y 

1 jrUilBER OF CASES | 

PER CE.NT 

^Normal (vertex) 

•«/ Forceps 

9,825 

05.14 

4,282 

28.38 

Breech 

G5G 

4.34 

Cesarean section 

205 

1.35 

Version 

120 

0.79 

Total 

15,088 

100.00 

Table IA. 

■■-1 

Type of Fop.ceps Deliveky 



TYPE 


NUMBEP. OF CASE.S 


High 

iliddle 

Low 


222 

852 

.3,208 


Total 


4,282 


PEK CENT 


V 

20 

75 

100 





FETAL AND MATERNAL MORTALITY* 

An Eleven- Year Survey 

N. S. Assali, M.D., AND L. P. Zacharias, M.D., Cincinnati, Ohio 

(From the Department of Ohstctrics, Bethesda Hospital, Cincinnati, Ohio) 

A lthough great advances have been made in the practice of obstetrics in 
, the past decade, there remains much room for improvement in procedure. 
Stander,^ in his vehement appeal for unification of obstetric and gyneco- 
logic teaching, pleaded for better instruction in obsteti'ic practice in our 
schools of medicine. In this regard, one of his more pertinent arguments was 
the statement: “The family doctor usually does not practice surgery, and 
most frequently has time to consult another physician or internist. On the 
other hand, he invariably delivers women and cares for the ills of women. 
Thus he assumes a great responsibility in the lives of both mother and child.” 
This statement is corroborated bj’- the fact that the majority of women are 
delivered by general practitioners, ivho lack an adequate obstetric training. 
Surgeons, moreover, have invaded the pregnant uterus, performing cesarean 
section with doubtful indications and high maternal mortality. 

For these i-easons, we consider Stander’s appeal oppoi-tune, and it is our 
purpose to show, by analysis of local figures, that observance of proper ob- 
stetric practice is a major means of improving obstetric results. 

Material and Methods 

This paper represents a compilation of the data collected in a survey cov- 
ering an eleven-year period fi-om January, 1935, through December, 1945, at 
the Department of Obstetrics, Bethesda Hospital, Cincinnati, Ohio. About 80 
per cent of the patients were delivered by private physicians. The remaining 
20 per cent are “service” patients and were delivered by interns and residents 
under the supervision of members of the obstetric staff. 

In this study, only patients who were delivered in the hospital were in- 
cluded. Excluded also was a small group of patients whose pregnancies were 
interrupted prior to five months’ gestation. These, for one reason or another, 
had not been admitted to the gynecologic service. 

Although the main purpose of this study was the analysis of maternal 
and fetal mortality rates, we found it of interest to scrutinize the incidence 
of the various modes of presentation and the types of delivery. In order to 
obtained a clear conception of the variation in mortality, in relation to the degree 
of the physician’s obstetric experience and training, the deliveries performed 
by obstetric specialists and general practitioners were separately listed. 

During the eleven-year period. 15.088 nntients dpiiverpd . It is inter- 
esting to note that in the last three years (1943 to 1945) this rate was three 
times that of 1935. This emphasizes the great increase in the number of hos- 
pital versus home delHeries in recent years. 

Incidence of Presentation.— Yertex. presentation comprised 95 per cent of 
the total, and breech 4.4 per cent. Pace, transverse, and brow presentations, 
respect ively, comprised the remainder of these eases. 

•Presented at a meeting of the Cincinnati Obstetrical Society, Oct. 17, 19IG. 
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inainder by obstetrician.s.'^ It ]ia.s been the policy of the Ob.stetrieal Committee 
of this hospital to insure the ready availability of expert consultation for 
g'eneral pi-actitioners and their patients at all times. As a result, a steadily 
nicreasing number of general pi-aetitioners’ cases, especially the abnormal one.s, 
have had the benefit of consultative advice from one or another member of 
the obstetric staff, Death.s, fetal or maternal, which occurred in ea.sas in which 
the consultation of an obstetric specialist had been obtained, were included 
in the mortality figures of the latter group, 

/oa~j 



/335 36 37 


I OB. 
i e.p. 



36 39 ^ ^ 




^3 43 


Fig. 3. — Annual variation of obstetricians’ and general practitioners’ work. 


Fig. 3 shows that the percentage of deliveries performed by obstetricians 
has been steadily increasing in the last few years. It is possible that this was 
a contributory factor in the decrease of maternal and fetal mortality in this 
hospital during the same period. 

Fetal Mortality. — Of 15,088 deliveries, 2.68 per cent were stillborn, and 
1.82 per cent were neonatal deaths, comprising a gross mortality rate of 4.50 
per cent. However, if we exclude the instances of macerated fetuses and con- 
genital abnormalities incompatible with life, the average corrected mortality 

*In the former figure.s are al.so included the deliveries performed by residents and interns, 
even though they were supervised by members of the obstetric staff. 
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The most striking changes -were observed in the annual rate of section and 
high forceps. Between 1935 and 1940, 85 per cent of the cesarean sections 
were performed by general surgeons in collaboration with general practitioners. 
In 55 per cent of these operations, the generally accepted criteria for cesarean 
sections were not demonstrated. In 1940, the Obstetrical Committee ruled that 
no section or high forceps delivery could be performed by any practitioner or 
surgeon without previous consultation with a qualified obstetrician. This im- 
portant decision resulted in a steady decline in the number of deliveries by 
these two methods. In the last four years the average percentage of cesarean 
sections was reduced from 3 per cent to approximately 0.65 per cent. This 



YEAR 

Fig. 2. — Relative incidence of breech, section, high forceps, and version delivery. 


constitutes the smallest incidence that we have ever observed here, and it is 
much lower than the average incidence reported by other authors.^’ ®’ Dur- 
ing the same period, almost all of the cesarean sections were performed by 
obstetricians. Cephalopelvic disproportion constituted the major indication. 
Central placenta previa and a very limited number of eases of toxemia and 
premature separation of placenta were also treated by cesarean section. 

High forceps application which was included in the same ruling showed 
a similar decrease in utilization, as evidenced in Fig. 2. 

Ohstetricians^ and' General Practitioners’ Work . — Of the total number of 
deliveries, 67 per cent were performed by general practitioners, and the re- 
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'J’AUIiE 11. NETAIj DeA'J'JIS 


TA'PE OP 
DELIVERY 

TOTAL 

DELIVERY 

STILLBORN | 

1 NEONATAL DEATH 

1 DEATHS 

1 PER CENT 1 

DEATHS 

1 PER CENT 

Normal 

9,825 

215 

2.19 

159 

1.62 

Forcop.s 

4,282 

71 

1.66 

48 

1,12 

Breech 

656 

73 

11.10 

41 

6.24 

Aversion 

120 

30 

25.00 

14 


Section 

205 

13 

6.34 

13 

6.34 

Total 

15,088 

402 

2.68 

275 

1.82 


mortality rate, j Although these figures are in disagreement ■with those re- 
ported. by Irving, we feel justified in minimizing the use of high and mid- 
forceps, but retaining the use of low forceps as a method of choice. 

Breech and internal version delivery had the highest mortality rate. The 
uncorrected mortality for breech delivery was 17.35 per cent. Although high, 
it can be compared favorably with figures reported in other series.® Dieek- 
mann,^® in a very careful analysis of breech mortality, stated that it ranges 
from 3.8 per cent to 52 per cent. His own uncorrected mortality of 7.7 per 
cent is a proof of real improvement in breech dcliveiy. 

The management of breech presentation and its major problems have been 
outlined by Dieelonann.^® It is our belief that this presentation should always 
be considered, particularly by the general practitioners, as a potential danger 
to the child, and any improvement in its handling will certainly reduce the 
fetal mortality. 

The elevated mortality rate of internal A’-ersion is a clear indication that 
its use should be relegated to the experienced obstetrician and then only in 
carefully selected cases. 


Table III, Fetal Death Relative to OBSTETniciAN anp General Practitioner 



STILLBORN 

NEONATAL DEATH 


GENERAL 



GENERAL 



TYPE 

PRACTITIONER 

OBSTETRICIAN 

PRACTITIONER 

OBSTETRICIAN 

OF 


PER 


PER 


PER 


PER 

DELIVERY 

DEATH 

CENT 

DEATH 

CENT 

DEATH 

CENT 

DEATH 

CENT 

Normal 

168 


47 

11.70 

127 

46.20 

32 

11.60 

Forceps 

48 

11.92 

23 

5.90 

28 

10.15 

20 

7.26 

Breech 

47 


26 

6.40 

25 

9.10 

16 

5.82 

Version 

16 

3.97 

14 

3.48 

8 

2.90 

6 

2.25 

Section 

7 

1.74 

6 

1.49 

12 

4.36 

1 

0.36 

Total 

286 

71.03 

116 

28.97 

200 

72.71 

75 

27.29 


Table III shoivs the compnvtiiive fetal death j’ate relative to obstetricians 
and general iiractitioners. Of the total fetal deaths, 72 per cent ivere attrib- 
uted to general practitioners, and the remaining 28 per cent to obstetricians. 
On the other hand, it should be emphasized that obstetricians nianaged more 
complicated cases and were called in consultation only after difficulties bad 
arisen. Nevertheless, if Ave take into consideration the relative proportion oi 
the total number of deliveries performed by general practitioners and that 
performed by obstetricians, it is quite CAddent that the highest incidence ol 
infant loss occurred in the hands of the former group. 

Premature Infant Mortaliiy . — The criteria Avhich have been adopted by 
several authors,^-® in studying premature infant mortality, are leased on tlic 
Aveight and length of the baby. Unfortunately, Ave were not able to utilize tms 
method since the weight and length of a large number of stillborn infants were 
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would be 3.5 per cent. I This incidence is high eonipared to 2.14 per cent re- 
ported by De Lee and GreenhilP ; 2.67 per cent by Standcr^ ; and 2.63 per cent 
by Beck." It could be, however, favorably compared to 4.0 and 4.50 per cent, 
which is the average incidence occurring in all the hospitals of Illinois," Ohio,^“ 
and a collected series from hospitals in Chicago."'® 

Fig. 4 shows the annual variation of both gross and corrected mortality 
rates. During the last four years there was a slight improvement in the fetal 
mortality. These figures confirm Stander’s" contention that, despite the in- 
creasing number of hospital births and of mothers receiving prenatal care, the 
fetal mortality remains disappointingly high. 



H cro^^£-cr£r^ /^o^r-/9JL/T-y' 


Fig. 4. — Annual infant mortality rates (includes stillborn and neonatal death). 

TabUr'II shows the gross infantile mortality relative to each type of de- 
livery. VThe lowest incidence of fetal death occurred in forceps delivery; 
1.66 per cent of the stillborn and 1.12 per cent of the neonatal deaths were 
the over-all mortality for the three major types of forceps applications. Of 
these, one-third occurred in high forceps and another one-third in midforceps. 
If, of the remainder, the cases of macerated fetuses and congenital abnoinual- 
ities Avere excluded, then Ioav forceps delivery would haA^e an insignificant 
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Taiji,]; IV. Causk.s or Jnkaxt Dkatii; Fj:tai. Factoij.s 


OI.lXlCAb I)IAGNO.SES 

1 sributoKN' j 

1 XEOXATAI. DEATH 

1 xi'.mheu 

i I'Ef! CE.N'T 1 

i Xr.MBEIt 

i I’EP. CENT 

Prciiiialurity 

328 

33.82 

334 

40.50 

Jtacerated fetus 

(54 

33.88 

0 

0.00 

Intracranial homorrliago 

30 

7.4(5 

20 

30.70 

Congenita] abnormality 

27 

(5.72 

33 

4.80 

Atelectasis and pneumonia 

2(5 

(5.48 

30 

34.30 

Asphyxia 

22 

5.48 

4 

1.48 

Unknown 

105 

20.3(5 

52 

30.22 

Total 

402 

100.00 

273 

300.00 


TAiii.K V. Cau.sks or IxrA.VT Dkatu; Matki:xai. Factok.s 



.STIEEIiOKN 

NKONATAE DEATH 

CUNKbAE DIAONOSES 

NCMUEI! 

1 TEI: CENT 

NE-.MBEK 

1 I'En CENT 

Toxemia 


3(5 


0 


Premature separation of placenta 


30 


3 


Prolapse of cord 


24 

5.0C 

0 

0.00 

Placenta jjrevia 


33 

2.80 

7 

2.58 

Pupture of uterus 


3 

0.74 

0 

0.00 

No CA-idence of matenial factor 

208 

74.30 

257 

04.84 

Total 

402 

100.00 

271 

300.00 

Tauee VI. Caeases 

OK Infant Death ; Ai'topsy 

Findi.nos 




CASES 

CAE’.SE 



NE’.MBEr. 

1 

I’EK CENT 

Intracranial liernorrliage 



20 


30.80 

Congenital abnormality 



3G 


35.85 

Atelectasis 



12 


31.90 

Erythroblastosis 



8 


7.92 

CraniotomA' 



0 


5.90 

Pneumonia 



4 


3.9(5 

AspliA'xia 



3 


2.07 

Not determined 



'■>2 


31.70 

Total 



301 


300.00 


ToIr! ileath.s (stillborn and neonatal) = 073. 

Total autopsy = 101, or 1.7 per cent of total deatli.s. 


Tal)le IV shoAv.s that aiiiontr fetal faetor.s pi'cmaturity was pi'edominaiit, 
intracranial hemorrhage second. 

Table V .shows the matei-nal factors to which death could be attributed. 
The major maternal factor proved to be toxemia. The fact that in many of 
the deaths no evidence of a maternal factor was indicated does not exclude 
the po.ssibility that one was indeed pre.sent. It simply had not been detected 
or recorded. 

Autopsies were performed in 101 of the infant deaths (Table VI). 
cranial hemorrhage Avas the mo.st frequent positive finding accounting for 20 
per cent of the total. In 31 per cent of the autopsies no anatomic cause tor 
death Avas demonsti-ated. Our autojxsy findings are in close agreement AVith 
those of other authors.’"^ 

Maternal Mortality.— Duvimr the eleven-year period, 28 maternal deatlis 
occurred compi'ising a gross mortality rate of 0.18 per cent. However, irom 
theS tAvo ca.sis can be excluded. The first Avas a 29-year-old patient v n 
months pregnant, who was admitted to the hospital in severe .shock "J- 

an accidental fall and died a few hours later. 3 he autop.sy revealed a tiau 
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not recorded. Thus, our figures are based on the presumed length of gesta- 
tion as determined by the attending physician or by the history taken by the 
house staff. 

Fig. 5 shows the premature mortality rate for a five-year period from 
1941 to 1945. Of the 146 premature (six to eight months’ gestation) babies, 
almost 75 per cent died. This tremendous mortality constitutes an indication 
of improper management of premature infants, and it presents a real chal- 
lenge to both the obstetrician and the pediatrician. 
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big. 5. Premature infant mortality rates for flve-year period from 1941 to 1945, inclusive. 


The causes of prematurity and the methods by which the care of pre- 
mature babies should be carried out have been fully discussed in papers else- 
where.' ® In this hospital, the highest incidence of prematurity was associated 
wuth breech presentation and toxemia. Whether breech presentation is the 
cause or the effect of premature labor is a subject of controversy.^^ 

Causes of Infant Deaths . — The causes of infant mortality were arbitrarily 
classified as due to either fetal or maternal factors, although in some case's 
both factors were concerned. 
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ASSALI AND J{AGirA7?rAS 


Am. j. Obst. Si Gy nee. 
Octobfr. 19^7 


cent. Althougli recent paper.s*'^'' report- loAver figure.s for section mortality, 
it i.s still generally agreerl that this melhof! of delivery is most detrimental 
to the mother. 


'J’ahw: Vll. Matkkkal MoiiTAjjiry JtECATiVE to 'J’yj'E or DEi.ivEny 


TyPE OP DECIA'EHV 

NU.MBER OP 

CASES 

NU.MBEP. 

DEATHS 

1 PER CENT 

Normal 

9,825 

G 

O.OCl 

Forceps 

4,282 

5 

0.117 

Breech 

G5G 

2 

0..30.5 

Cesarean section 

205 

G 

2.920 

Version 

120 

2 

1.670 


Of the total maternal death.s, six cases died before delivery. In two of 
these, postmortem cesarean section Avas performed in an unsucees.sful attempt 
to salvage the fetus. 

Hemorrhage and shock Avere the major causes responsible for 28 per cent 
of the total maternal deaths. Infection caused 25 per cent, toxemia and cardiac 
disease 18 ijer cent each, and pulmonary embolism 7 per cent. These figures 
are more or less in agreement AAuth those reported by other authors.®'®'^® 

The patients who died of infection had the folloAving clinical diagnoses: 
peritonitis — one patient; pneumonia — tAA'^o patients; pyelonephritis — one pa- 
tient; thrombophlebitis — one patient. It is noteAvorthy that puerperal sepsis 
Avas not a prominent factor. There A\ms only one case of peritonitis Avhich 
could be directly attributed to puerperal sepsis. 

The patients avIio died of hemorrhage and shock Avere : rupture of uterus 
— three patients; placenta preAua — tA\'o patients; possible uterine atony — one 
patient ; rupture of vagina — 1 patient. 

Among the total deaths, necrop.sies Avere carried out in 15 instances, or 
54 per cent. Signs of toxemia and cardiac lesions, mostly of rheumatic origin, 
Avere the major postmortem findings. 


Comment 


In order to have a better understanding of the significance of the figures 
reported in this paper, it is necessary to divide the eleven years comprising 
this surA'^ey into tAvo periods : the first from 1935 to 1940, and the second from 
1940 to 1945. 


It is evident that deliveries by general practitioners predominated in the 
first period. This period Avas also characterized by abuse of cesarean section, 
the use of high forceps, and lack of control of the obstetric procedures. In 
consequence, a liigh fetal and maternal death rate Avas noted. 

Although obstetricians continued to deliver a relatively small proportion 
of the cases at the outset of the second period, significant modifications in 
policy occurred. Rigid rules Avere established by the Obstetrical Committee 
regarding the performance of cesarean section and the use of the high foreep.s. 
Frequent utilization of obstetric consultants Avas required, and supervision ol 
the delivery was instituted. These changes brought about definite improye- 
ments in standards of practice, Avith consequent decrease in maternal and tetai 
mortality. The improvement has been increasingly evident in the latter year-s 

of this period. . . , 

In the hands of the obstetric staff, breech delivery has received particuiai 
attention in recent years. Increasing emphasis on external version f jeim 

roentgenologic study in cases of breech presentation have made POf 
rate determination of cephalopelvic disproportion with consequent i eduction 
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raatic rupture of the spleen and an aneurysm of the splenic artery. Because 
this death was not dne to pregnancy, it seems i-easonable to exclude it. The 
second ease was a 41-year-old patient who was delivered at home and was brought 
to the hospital in severe shock. She died on the day of entry as a result of 
multiple lacerations of the vagina with internal and external hemorrhage. 
Since in our study, home deliveries were not included, this case is likewise 
deleted. Thus, the over-all maternal mortality was 0.17 per cent, or 1.7 per 
thousand deliveries. 



Fig. 6 shows the annual maternal mortality rates. During the last four 
years it has ranged between 0.10 and 0.13 per cent, which represents consider- 
able progress in the prevention of maternal death. These figures compare 
favorably with the best results reported by othei* authors. In this hos- 
pital, the lowered incidence of cesarean section was, undoubtedly, an impor- 
tant factor in the diminution of the maternal death rate, as evidenced by the 
close parallelism of both curves (Figs. 2 and 6). 

Of the 26 eases of maternal death, 19 occurred in the care of general prac- 
titioners, and seven in the hands of obstetricians. In two eases included in the 
latter group, the obstetrician was actually a delayed consultant. 

Table VII shows the maternal death rate in conjunction with the type of 
delivery. Cesarean section had the highest mortality rate, being almost 3 per 



A GRAPHIC METHOD OF PROGNOSIS FOR THE INFANT IN THE 
ANTENATAL CARE OF Rh-ISOIMMUNIZED 
PREGNANT WOMEN 


T. Primrose, M.D., B.Sc., G. J. E. van Dorsser, B.S.A., and 
N. W. Philpott, M.D., Montreal, Quebec 

(From ihe McGill University and Itoyal Victoria Hospital) 

B ecause of the increased attention to the problem of Rh-isoimmunization 
in the antenatal care of pi-egnant women which has generallj’^ arisen dur- 
ing the last few yeai-.s, a method of estimating the prognosis to the fetus, in 
any one pregnancy, of such women has been souglit in this clinic. An exten- 
tion of this would also apply to subsequent pregnancies. 

An analysis of all the eases, 4,569, referj'ed to our.Rh laboi-atoj-y service 
during 1946 for women whose expected date of delivery was some time in that 
year, was undertaken, and it was found that when the mothei-’s Rh antibody 
titer, both agglutinating and blocking,’ was serially ])lolted against the weeks 
of pregnancy, that the gra])hs fell into five well-defined curves, each an exten- 
tion of the other. From the results ob.served of the cojidition of the babies 
born to these mothers, together with their subsequent immediate neonatal 
histories, it became appai-ent that for each gi-ade of immunization charted the 
condition of the infants was i-elatively constant. It is on these results that 
we feel an accurate forecast can be made of the condition in which the child 
will be found when born. 


Methods Employed 

It is now the rule in our Ob.stetrical Clinics that, when a mother presents 
herself fir.st for antenatal care, a routine Rh detei’inination is done, after a 
careful history of previous pregnancies with their outcome, and also of previ- 
ous transfusions, if any. This serves to eliminate the Rh-positive patients. 

If the mother’s reading proves to be negative, a few drops of her serum 
is incubated in a small test tube for an hour with two drops of known Rh- 
positive cell suspension, again.st a control. After centrifuging, the serum is 
decanted and two drops of beef albumin added, and again incubated for one 
hour." The re.sults are read as before. In the event of this reading being 
negative, a note recording that the patient is Rh negative but not yet im- 
munized is made on her antenatal chart, and on each subsequent visit when 
blood is withdrawn for routine hemoglobin estimation a venous blood sample 
is set aside and the beef albumin test, outlined above, is repeated. Our usual 
pi-actiee is to see each patient every four weeks during the first trimester, 
then every three and two weeks during the second and third trimester.s, 
respectively. 

Ilowever, if at the time of fir.st seeing the patient or at .subsequent con- 
sultations, the beef albumin test gives a positive agglutination reading, indi- 
cating a degree of isoimmunization, a te.st tube titer is set up using tne 
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in the number of mine c ess arj'- cesarean sections. In addition, the use of the 
bag for dilatation of the cervix and routine episiotomy have made breech 
delivery less traumatizing. 

Despite the continued efforts of obstetricians and pediatricians, little has, 
as yet, been accomplished in the reduction of mortality attributable to pre- 
maturity. It is our hope that by the more extensive emploj'^ment of the pro- 
cedures and principles noted concerning breech delivery, plus more circumspect 
use of maternal sedation, constant use of pediatric consultation and improved 
management of toxemia, the mortality among premature infants uill be reduced. 

Summary and Conclusion 

1. Fifteen thousand eighty-eight deliveries observed during an eleven-year 
period have been analyzed (1935-1945). 

2. For the entire period, the gross fetal mortality was 4.5 per cent, and 
the corrected mortality 3.5 per cent. Although it has been improved in the 
more recent years, these figures still remain high. 

3. Breech and version delivery resulted in the highest and low forceps 
delivery in the lowest fetal mortality rate. 

4. Fetal and maternal mortality Avere higher in the hands of general prac- 
titio^’s than in those of obstetricians. 

vn. Prematurity Avas the major fetal contributing factor and toxemia the 
major maternal factor causing fetal death. 

6. The gross maternal mortality Avas 0.18 per cent, the corrected 0.17 per 
cent. It has been steadily improved throughout the past fcAv years, during 
Avhich time it has ranged betAveen 0.10 and 0.13 per cent. 

7. Hemorrhage and shock, infection, toxemia, and heart disease Avere the 
major causes of maternal deaths. 
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VJtc.ks. 

Fig. 2. — Grade II ; late apitearance of antibodies. Kise in blocking antibodies in the la-st 
few weeks of pregnancy not above dilution 1:8. Thc.se babies arc bom at term showing some 
clinical signs of erythroblastosis of moderate .severity. Blood picture at birth conflrm.s this. 
Infants are usually easily saved b.v transfu.slon, etc. 



Fig. 3. — Grade III a; a sharp rise in blocking antibodies to dilution 1:32 with often a 
.sudden drop in the la.st two weeks. Babies severely damaged. May be salvaged by prompt 
action immediately after birth. ^ 

Grade III b ; antibodies demonstrable relatively early in pregnancy rising to 1 :32 witn 
sometimes a sharp drop In the last two weeks. Prognosis very poor for the baby. Term hanwa 
often deadbora. 
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patient’s serum and known Eh-positive cells of various subtypes. Where pos- 
sible, the husband’s blood is also used for this test. The cells are first used 
in saline suspension in order to demonstrate free agglutinating antibodies; 
beef albumin being then used to bring out the bloeldng antibodies. Both 
these titers are incubated for an hour and read under the low power of the 
microscope after sufficient centrifuging to pack the cells at the bottom of 
the tube. 

This titer result for agglutinating and blocking antibodies is then chai-ted 
as shovm in Figs. 1 to 5. and the progress of the pregnancy watched carefully Ijy 
subsequent plotting of titers. The patient may be asked to return for more fre- 
quent estimation than is indicated in Figs. 1 to 5 if thought necessary. 

Whenever it is possible to obtain a sample of the husband’s blood, Eh 
subgrouping tests are done with a view to detecting whether, if ])o.sitive, he 
is homo- or heterozygous. Often with multiple pregnancies and living chil- 
dren it is possible to obtain eorroboi'ative evidence of this from Eh testing 
of the family. 



to 30 

Week:S. 


1. — Grade I ; shows only verj- slight immunization in later weeks of pregnancy. Babies 
do well even without treatment in the immediate postnatal period. 

Laboratory Results 

In the laboratory service attached to the Montreal Maternity Hospital 
4,569 preliminary estimations of Eh were done during 1946. Of these, 1,609 
were discounted from the results used in this investigation because they were 
private cases referred to the laboratory and they showed evidence of selection. 
However, graphs have been prepared of tliese private cases which showed iso- 
immunization to be used as a check on the results obtained with the public 
cases. They have been found to bear out the findings so obtained. 

In the 2,960 clinic cases examined as a routine, 391 were found to be Eh 
negative, giving a percentage of 13.2 per cent. For this report we have not 
broken down those negative patients who showed signs of isoimmunization 
into categories showing numbers of pregnancies, but have simply recorded 
the total number found to be immunized. These are 33, or 8.45 per cent, of the 
Eh-negative cases or 1.12 per cent of the whole. 
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In each ease the diagnosis of erythroblastosis fetali.s was confirmed in the 
child either by aiitop.sy or by Idood studies in the child7-cn who survived. 
Also it was pi-ovcd in all the cases .submitted that the children were Rh po.si- 
tive, and in each case whei-e matej-ial was available, it was .shown that the 
child’s red cells were sensiti/.ed .and liable to breakdown to a greater or le.sser 
extent by circulating antibody in the mother’s serum. 

Discussion of Curves 

Taken geJierally the curves .show that the later in pregnancy antibodies 
are demonstrated, taken with a low titer, the bettei- the prognosi.s, as was 
expected from previous clinical impre.ssion.s. Within the compass of the time 
scale, i.e., up to delivery, the only ein-ves which have tended to .show a drop 
in the later Aveeks are those in Gb-ade Jil. ’I’liis drop has been noted by other 
observers and its adverse affect on the baby commented on. Prom our sei-ies 
it Avas not possible to detei-mine Avhether the maximum damage to the baby 
Avas started at the peak of the eui-ve or din-ing the descent. It has been postu- 
lated that the drop in titer of the mother’s antibody Avas an indication of 
inerea.sed ab.soi-ption of antibody by the fetus. Attrnetive as this simple 
hypothesis is, moi’e I’equii-c.s to be knoA\m of the protectiA'c mechanism, Avhieh 
the fetus has for dealing Avith a hood of antibodies, as it Avill be appreciated 
that a di-op in titer from say 1 :32 dilution to 1 :8 indicates a considerable 
absolute quantitative drop. This decrease, if it all pa.ssed to the fetus in one 
or tAvo Aveeks, Avould .siii-ely overwhelm it, and yet some of these babies are 
born alive in .sufficiently good general condition to be sah-aged. EA'ery case 
studied in Grade Iff did not .shoAv this drop, but in these curves it Avas found 
as folloAV up that the drop oecuri’ed up to the two to three Aveeks post parturn. 
Those in Grade IV did not show an appreciable decrease in titer for many 
AAmeks post parturn. On examining the rc.sults for the babies it Avas found in 
Grade III that the babies had a better chance of .survival if the drop in titer 
occurred in the posti)ailum period, Avhieh bears out oui- findings that any shift 
to the left in any one gi’ade makes the i)rogno.si.s proj)ortionately Avorse. One 
fact emerges and that is the latene.ss Avhich antibodies are often fir.st demon- 
.sti'ated, as an aA^erage, u.sually aboi7t the thirty to thirty-second Aveek. This 
.shoAvs that great care is i-equired in the later Aveeks to keep a close check on 
the patient’s titer as .she comes to term. We regard the appearance of ag- 
glutinating antibodies in rising titer as also shadowing the prognosis. When 
considering the application of the curves to any one case it .should be borne 
in mind that each gi'ade shoAvn is an aA'erage curve and deAuation from the 
aA’'ei‘age should be expected. floAvever it has been found ea.sy to make an 
accurate forecast bj’’ interpolation u.sing the curves and the basic pi’ineiples 
outlined; particularly Avhen the patient’s history is taken into account. A 
better baby can be expected if the patient has had no .su.spicious histoiy in 
pi-evious pregnancies. 

The series given being that of one year’s Avork in the public seiwiee of 
this hospital, is. of necessity, rather limited. NotAvith.standing this the rc.sults 
claimed have been amply borne out by checking against the aA'ailable records 
for past years and from the pi-ivate j-ecords of our consultant staff Avho have 
kindly lent them for this purpo.se. 

One apparent exception to the suggested scheme given above has occurred, 
and that Avas in the ease of an Rh-negative mothei- Avho had previou.sly given 
birth to an erythroblastotic child. During the pregnancy under rcAoew slie 
shoAved demomstrable blocking antibodies to a titer of 1 :4 between the tentn 
and eighteenth Aveeks. These then disappeared and .she delivered a normal 
child Avho Avas Rh negative. The husband is hetei-ozygous. 
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to 30 , ^ 

WceA.s, 


Fig. 4. — Grade IV a ; a very sharp rise in the later months to, and above, dilution 1:64 
with some agglutinating antibodies. Prognosis very poor for the baby, severe anaemia with 
oedema. Usually deadborn at term or a week or so before.. 

Grade IV b ; a shift to the left of the first appearance of antibodies in heavy concentra- 
tion at, or about, the period of theoretical viability. Prognosis. Macerated dead fetus, pre- 
mature by several weeks. 



5.— Grade V ; the appearance of blocking antibodies (with sometimes agglutinating 
antibodies) in appreciable concentration, dilutions 1:4 and over before the twentieth week, 
Jr’rognosis hopeless with an Bh-positive baby. Result is abortion or early miscarriage. Future 
prognosis with a homozygous Rh-positlve husband is likely to be uniformly di.sappolnting. 



CHARACTERISTICS OP THE NORMAL MENSTRUAL CYCLE- 


JoSRPH W. GOLiUgRRI^K, M.I3., AlLEN E. IIeNKIN, M.D., AND 
E. C. IIamrERn, M.D., Durhaai, N, C. 

(From the Fndocrinc Diviaion of the Department of Obstetrics and Oi/necolofiy, Duke 
University School of Medicine and Duke ITospital) 


A NUMBER oJ; critical studies’''* has showu that tlie lengths of apparently 
normal menstrual cycles vary widely, and that absolute regularity in the 
individual patient is exceptional. The re.sults of some of these investigations are 
open to re-examination. 

The majority of these studies lacks proof of the ovulatory nature of the 
cycles, i.e., whether true menstruation actuall.y had occurred. In one study^ 
the presence of midperiod pain was taken as the criterion of ovulation; this is 
suggestive but not conclusive evidence of ovulation or of adequate corpus luteum 
function. Several studies included many relatively young patients, and in one 
study all the postmenarehial periods of some patients were . included. The data 
of these studies would include anovulatory C3'cles. 

In none of the studies was an.y attempt made to eliminate patients with 
endocrine disturbances saye those of sufficient magnitude to be obyious during 
the routine examinations of student nurses or of women in a contraception 
clinic. In one study® patients were sent a questionnaire and were followed by 
mail; the value of these data is questionable. 

The existence of uterine factors was delei'inined bj’- pelvic examinations in 
one study.’^ No mention of routine pelvic examination is made in a study of 
•student nurses.® 

There are, finallj'^, lesser factors which ai'e known to influence the regularity 
of menstrual cycles, as minor illnesses, changes in environment, travel, or al- 
terations of working hours (especially applicable to nurses). Although gross 
disturbance in function may have been eliminated in the selection of the final 
data,® there is no record that these supposedty minor factors were discounted. 

The data of these studies provide interesting comparisons. Two of the 
curves of Fig. 1 are quite similar, but differ widelj’- from the other three which 
show less variation in the cycle length. Both these curves were obtained from 
studies of student nurses, Avhereas the other three wei-e based on hetei'ogeneoiis 
groups. 

Materials and Methods 


Menstrual data collected in tlie Endocrine Division avoid many of the 
drawbacks of data previously reported by others ; they appear to be ideally suited 
for the establishment of the true norms of menstruation. 

During the course of routine sterility surveys® both members of the couple 
are studied inten.sively. The survey of the wife includes a complete and tliorough 


•Part of the expenses of these studies was defrayed by grants to one of <E. C. H.) 
■from the National Committee on Maternal Health, Duke University Research Council .and 
Ayerst, McKenna and Harrison, Ltd. 
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Practical Use of the Curves 

The usefulness of being able to give a prognosis for the fetus along gen- 
eral lines is apparent. In some eases it may be considered advisable to termi- 
nate the pregnancy a few weeks before term by cesarean section with a view 
to saving the fetus from excessive breakdown of its cells. A study of the 
curves shows that in cases which fall into Grades I and II this may be justified. 
However when the titration curves approximate to Grade Illb and IV, then 
it is questionable whether the increased risk to the mother is justified when 
the prognosis to the baljy, even when a well-organized resuscitation team is at 
hand, is so poor. 

It is felt that, for those patients who come under Grades IV and V, if the 
husband is homozygous positive, tlien further pregnancies should not be 
attempted. 

In our cases in Avhieh antibodies are demonstrated during the antenatal 
period preparations are made as the Avoman is bi’ought to hospital for de- 
livery, to have a i-esuseitation team ready to take charge of the infant. This 
team, which consists of a “Transfusion Officer” and a Pediatrician, has at 
their disposal Rh-negative blood, cross matched against the mother and labora- 
tory facilities on a 24-hour basis quickly to determine, fi’om lieparinized cord 
blood the infant’s Hb, packed cell volume, icteric index, and the Rli of the 
blood, together with anj^ evidence of sensitivity of the infant’s red cells. On 
these findings the appropriate treatment for the infant is based. 

Protection of the Fetal Liver 

On the advice of one of us (N. W. P.) late in this series an effort Avas 
made to protect the fetal liver from excessive damage in cases of knoAvn iso- 
immunized pregnant Avomen. The method used Avas to have the mother take 
adequate doses of Methionine by mouth from the time AAdien aiitibodies Avere 
first demonstrated until she Avas delHered. The infant is also given Methionine 
by mouth during the immediate postnatal period. In a small series of six 
cases the results have been encouraging. Further Avork is proceeding and 
Avill be the subject of a further communication. 

Summary 

A graphic method for estimating the prognosis of the child in cases of 
isoimmunization against the Rh factor during the antenatal period is gHen. 

The technical details are outlined. 

Suggested uses for this method of prognosis are offered. 

The taking of methionine by the mother is put foinvard as a method of 
protecting the fetal liver. 

This work was made possible in part by a grant from the Ba.Yter Laboratories, Inc., 
and also the brand of Methionine used in this investigation was Meonine manufactured by 
John Wj’-eth & Brother (Canada) Limited, Walkerville, Ont. 
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liislorv and ])]iy.sica] examination (will) an emphasis on the {rAmeeologic and 
endocrine aspects), ])asal metabolism tests, roentgen-ray exairiination of the 
sella turcica, routine urine and blood examinations, special blood chemistry 
studies when indicated, tubal tests with radiopaque oil, postcoital tests, endo- 
metrial biopsies at the onset of bleeding, and basal (rectal) temperature records. 
The importance of timing these .studies with the men.struaJ cycle neces-sitales 
elo.se and constant supervi.sion of the patients for foui- to six months or longer. 

For this Study, 109 ]){itients were .selected. No more than 13 cycles of any 
patient were u.sed: aceoi-dingly, no one patient contributed more than 2.5 per 
cent of the data. No patient with organic or functional ovan'an disorders, 
endocrine disease, or with utei-ine factoi' as determined b.v histoj-y, pelvic ex- 
amination, or u1erosalpingogra))hy was included. No patient was less than 20 
years of age. Six patients (5.5 per cent) were 20 to 24 years old, 34 (31.2 per 
cent) 25 to 29 years old, 43 (39.5 per cent) 30 to 34 years old, 22 (20.1 per cent) 
35 to 39 years old, and 4 (3.6 per cent) were 40 to 42 years old. A total of 
524 cycles of these 109 patients followed with basal tempei’ature records, was 
studied. On these j-ecords, minoi- events as late hour.s, I'e.stle.ss sleep, or travel 
were marked; febrile illne.sse.s, of cour.se, were immediately apparent: these 
records were excluded fi'om ouj- .studies. The presence of intermen.stj-ual .spot- 
ting, or the omission of tcmjjcralure I’ecording for more than two to three days 
also eliminated some records from .study. 

Arbitrary criteria were established so that the basal temperature records 
could be analyzed in a uniform fashion. The fme of ovulation was calculated 
from the last temperature before the beginning of the continuous (progesta- 
tional) rise. The average temperature rke was estimated from the dilTerenee of 
the mean jjreovulatory and postovulatory temperatures. The elurution of tem- 
perature rhe was measured fi'om the beginning of the pi-ogestational rise to the 
end of the phase of constant rise. Cycles in which no definite time of o\T.ilation 
could be established from the basal temperature record, and which were never- 
thele.ss not definitely anovulatory, were termed indeterminate cycles and were 
treated as a .separate group. The duration of bleeding included all days during 
which there was any show of menstrual blood. The criteria for estimating the 
presence and degree of progestational re.sponse in endometrial biopsy specimens 
(taken within eighteen hour.s after the onset of bleeding) were ones employed 
for many years on our service. 


Results 

Of the 524 recorded cycles 500, or 95.4 per cent, were ovulatory, 13, or 2.5 
per cent, wei'e anovulatory, and 11, or 2.1 per cent, were indeterminate, as 
.iudged by basal temperature i-ecords. All 58 bioi).sie.s from cycles with ovulatory 
rises revealed progestational endometriums, tlurs confirming the interpreta- 
tion of the temperature curve. 

Length of the Menstrual Cycle. — The length of the 500 men.strual (i.e., 
ovulatory) cycles is plotted as curve 5 m P’ig. 1. No cycles shorter than 19 days 
were i-ecorded. Only one cycle longer than 60 days was observed. Only 3.2 per 
cent of the cycles was 19 to 22 days in length. 21.4 per cent was 23 to 25 days 
in length, 53.6 per cent was 26 to 29 days in length, 17.8 per cent was 30 to 36 
days in length, and 4 per cent was longer than this. Thtis, over half of the 
normal menstrual cycles was 26 to 29 days in length, and 92.8 per cent fell 
within the 23 to 36 days interval. 

Comparison of our curve with tho.se of other workers reveals .several in- 
teresting features. When anovulatoiy cycles are eliminated, the short ones 
(less tlmn 19 days) apparently disappear from the cuiwc- All the curves show 
an approximatelv equal and rather low incidence of cycles longer than 3b oa.^.s. 
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Fig-. 1. — Graphic representation of the length of the normal menstrual cycle reported by various authors 
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The Esiruyenic Phase.—Vify. 2 .show.s llic length ot tJie e,strogej)ic pha.se as 
measured in 495 ovu]ator.v eyc]e.s, Jn the mnjorhy of' women (7.9,6 per cent) 
this phase Avas 10 to 16 days in iongfh. A small number (1.9 pc:- cent) Avas 
]e.ss than 10 days in length, but a sigj)ifieant pj’oportion Avas relatiA-ely long. The 
estrogenic pha.se Avas 37 to 25 day.s long in 15.6 per cent, and longer than 25 
days in 2.9 ])er cent. 



Fig-. ?, — Graphic reprc-sentation of the duration of bleeding in 481 ovulatory cycles in noiriial 

women. 

The Proyestafiomil Phase. — Fig. 2 also shoAAbs the length of the progesta- 
tional phasp of 490 cycles. One progestational ilse AA^as only 5 days long. Other- 
AAUse, there Avas none shorter than 8 days or longer than 19 daj's. It is belicA'ed 
usually that the progestational phase is fairly constant, ranging from 11 to 14 
days in length. In our material only 69.5 per cent of the cycles .shoAA’ed this 
duration. The progestational phase aa^s 10 to 16 days in length in 94.0 per cent, 
less than 10 days in 1.8 per cent, and 17 to 19 days in length in 4.3 per cent. 
These data agree AAdth the belief that the unirsual length of the ovulatory 
cycles results from a prolongation of the e.strogenic phase. In nearly one-fifth of 
the cycles this phase aa'Bs longer than 17 days. It is also interasting that a short 
estrogenic phase is unusual. The measurements of the progestational phase, 
hoAvever, do not confirm its supposed constancy; approximately tAAm-thirds ot 
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There is no reason to l^elieve, accordingly, that any significant percentage of the 
long cycles observed by others Avas anovulatory. CurATs 1 and 2, Avhich differ 
most, are based on a selected group (nursing staff) AA'hieli is often under un- 
usual environmental strains. It is also interesting to note that the figures of 
Hainan" based on 2,450 cycles in mature Avomcn, attempting the “safe period'^ 
tATie of contraception, agree most closely Avith the frequency distribution ob- 
served in our patients. This may be explained by the greater maturity of his 



Fig. 2. Graphic representation of the length of the piiases of the menstrual cycle in normal 

women. 


patients (AA'ith a loAA’^er incidence of anoAmlatory cycles), by the Amriety of en- 
Auronmental status, and by the sheer Aveight of numbers, Avhieh Avould tend to 
dilute out the minor factors. 

_ The anoA'ulatory cycles ranged from 16 to 38 days in length. Their rela- 
tively small number (a total of 13 cycles) makes any plotting of the frequency 
distribution valueless. There Avere 11 indeterminate cycles. These ranged from 
15 to 37 days in length, and AA^ere also Atidely scattered across this range. 
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No nieritiou lias been made of the actual amount of bleeding. Although this 
was recorded for most women, it was felt that the pad count and tiie patient’s 
own estimate of the degree of pad saturation were far too individual to yield 
information of any real value. We have made, therefore, no attempt to draw 
conclusions from these data. 

Basal Temperature Records . — The difference in the mean temperatures of 
the pre- and postovulatory phases was estimated in 486 cycles. In a small 
number (11.3 per cent) this difference was relatively small (0.2 to 0.5° F.). The 
rise usually was 0.6 to 0.9° F, (78.9 per cent). In 9.8 per cent of the cycles the 
temperature rise was 1° F. or more. The greatest rise observed was 2.0° F, in 
two cycles of the same patient (0.4 per cent). This range emphasizes the value 
of recording the temperatures in degrees Fahrenheit and on a relatively large 
scale, as shown in the sample chart (Fig. 4). The use of a smaller scale or of 
degrees Centrigrade makes the recognition of a significant number (11.3 per 
cent) of ovulatory cycles very difficult. It is possible also that a greater vari- 
ability in oral temperatures may conceal a considerable proportion of truly ovu- 
latory cycles. 

The duration of the postovulatory rise is of interest. This was estimated 
with reasonable aceurac}^ in 459 cycles. In 13.7 per cent the temperature rose 
sharply and leveled after one day. In 69.3 per cent the rise continued sharply 
for one to four days, and then leveled. In the remaining 30.7 per cent the rise 
was more constant and gradual, extending over a period of five to nine days. In 
a small number of cycles,^^ not included in these figures, there were signs of a 
very gradual, lowgrade temperature rise, neither conclusively ovulatop^ in 
character nor definitely anov^atory. Unfortunately, no bleeding biopsies at 
the end of these 11 cycles were available. These were “indeterminate” cycles 
and they have been excluded from the statistical calculations. 

At the present time we have no idea of the significance of the slope of the 
progestational rise. 'WTiether this reflects the degree of corpus luteum activity, 
whether it is purely an individual response, or perhaps a combination of these 
and other factors is a matter of conjecture. Our studies do not yield new 
information of the exact correlation of oAUilation and the basal temperature 
rise. It is knovna that a characteristic temperature rise may be produced in the 
castrate by the injection of progesterone.® We have accepted this rise, there- 
fore, as presumptive evidence of ovulation. Whether the observed temperature 
rise is entirely a progesterone reaction phenomenon, whether the actual process 
of ovulation plays a role, and how soon after actual ovulation the basal tem- 
perature is affected are not Imown. Therefore, our estimates of the time of 
ovulation are probably later (it may be by as much as two to three days in some 
cycles) than the actual ovulation. 

Correlation of Endometrial Biopsies and Basal TemperaUire Records . — 
A total of 61 bleeding biopsies following a recorded cycle was available for 
study; 58 of these were from ovulatory cycles, and 3 were from anovulatory 
cycles, as judged by basal temperature records. All 58 biopsies after ovulational 
temperature curves showed histologic evidence of progestational change. In 
86.3 per cent (50 biopsies) histologic and temperature length of the progesta- 
tional phase agreed •within forty-eight hours. In two instances (3.5 per cent) 
histologic change was less advanced than the duration of the progestational 
temperature elevation indicated (i.e., there was more than two days’ difference 
in the readings). In six cycles (10.2 per cent) the progestational change was 
advanced further than ^vas expected from the duration of the temperature eleva- 
tion. In these eight cycles the curves did not show any unusually high or low 
temperature rise. It is not clear, therefore, whether this discrepancy is due to 
error in our method of estimation or whether it may possibly indicate quanti- 
tative differences in corpus luteum activity which are not shown by the oasai 
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the cycles fell within the. 11 to 14 days’ range. It required 'a 7-day interval 
(10 to 16 days) to include mosfof the cycles. Both very short and very long 
phases, however, were rare. The progestational phase is more constant in length 

than the estrogenic phase. . 

Duration of Bleeding.— Data on the duration of bleeding were available in 
481 cycles. The frequency distributio'n is shown in Fig. 3. In one cycle (0.2 
per cent) bleeding was less than 3 days in length and in none ivas it longer than 
9 daj's. In 95.4 per cent of patients, bleeding was 3 to 7 days in length ; how- 
ever, in more than t'wo-thirds (68.4 per cent) of all the cycles, bleeding was 3 to 
5 days in duration. 
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RELATIONSHIP BETWEEN CERVICAL MUCUS AND 
BASAL TEMPERATURE CYCLES- 


W. T. POMMERENKE, M.D,, AND ElLENMAE VieRGIVER, Ph.D., 

Rochester, N. Y. 

(From the Department of Ohstctrics and Gynecology, The University of Rochester School of 
Medicine and Dentistry, and Strong Memorial Hospital) 

C yclic variations in some of the physical properties of cervical mucus of 
normal Avomen are Avell recognized. The amount of mucus is greatly in- 
creased during the ovulatoiy phase of the menstrual cycle, and at this same 
time a marked decrease in the viscosity and in the cellularity of the mucus 
is noted.^*" Spermatozoa can penetrate the mucus to an appreciable distance 
only during this period of the cycle and during menstruation.’’^' ® These 
changes in the cervical mucus have been shown to be under hormonal influ- 
ence^’ and coincide Avith the time of ovulation. 

Another method for estimating the approximate time of OA'ulation is based 
on the fact that at this time the ha.sal temperature .shifts from a loAver to a 
higher leA'el. RevieAvs of the literature on this sub.'jcct are given by Barton,’® 
Pommerenke,’® and Tompkins.’^ 

Barton and Wie.sner’’’’ ob.seiwed in their studies of fertile Avomen that the 
cervical mucus cycle bears a definite time relationship to the basal temperature 
cycle. According to these AA'oi'kers the mucus increases in amount and be- 
comes transparent and acellular .ju-st before the temperature .shift. After one 
to three days it decreases in quantity and again becojnes cellular. In prcAnous 
communications the present authors also .shoAved that the temperature shift 
occurs during the time of increased mucus production in midcycle."" " The.se 
re.sults Avere based on a relatively small series of cycles on relatively few 
sub.ieets. Many additional observations on a larger group of sub.iects have 
noAv confirmed this finding and ha\’e also made po.ssible a better understand- 
ing of the time relationship betAveen these tA\'o phenomena. 

Methods 

A total of 15 healthy young AA'omen A\'ho had normal menstrual hi.stories 
and normal pelA'ie structures .served as .subjects in this .study. Eight of these 
AVomen are of knoAA'n fertility, tAVo of them having become pregnant during 
cycles under obserAmtion. ^lost of these subjects AA’cre folIoAA'ed through at 
least three or four cycles, and four of them Avere studied for from eight to 
fifteen cycles. Daily observations, save during menstruation, Avere made Avhen- 
ever possible. The cerA'ical mucus Avas obtained from the external os and from 
the cei’A'ical canal by aspiration, using the method previously reported.^' ' A? 
effort Avas made to obtain all the mucus aA'ailable at any one time, and ali 
specimens Avere Aveighed. Basal temperatui-e, taken vaginally, were recordefi 
in the usual manner. 

*Aiclea by a grant from the Ortho Rftisearch Foundation, Raritan, N. J. 
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temperature record. Prom the point of view of fertility, only two biopsies 
yielded information significantly different from that obtained from tlie tem- 
perature records; this satisfactory correlation may eliminate the necessity of pei*- 
forming endometrial biopsies in many patients. 

Three biopsies were obtained after cycles judged anovulatory from the 
temperature record. Two of these showed late estrogenic endometriums, com- 
patible with the length of the cycle. The third biopsy showed full-blown 
progestational changes despite a fiat temperature curve. If this temperature 
record is accurate, and we have no reason to doul)t it, no explanation for the 
discrepancy is apparent. 


Summary and Conclusions 

For mauj'^ years the paradoxical statement of Fraenkel that ‘'the only 
regular feature of menstruation is its irregularity” has been repealed in the 
literature. These statistics indicate that most features of trul.y normal men- 
struation are fairlj’- constant and do not vary more widely than other physi- 
ologic functions. There is no doubt that menstruation, as the final common man- 
ifestation of highly complex neural and liormonal influences, is a delicate in- 
dicator of disturbances in these fields. Tliis, however, does not justify tlie 
statement that true (ovulatory) menstruation is an unpredicta]}le, erratic phe- 
nomenon. 

The menstrual cycles of 109 carefully investigated, health}’- adult women 
were studied by means of basal temperature records and endometrial biopsies 
at the onset of bleeding. A total of 524 cj’-eles, presumably free of the influence 
of unusual stresses, forms the basis of this report. These cycles were anal3’zed 
statistically for cycle length, duration of tlie estrogenic and progestational 
phases, duration of menstrual bleeding, characteristics of the basal temperature 
rise, and correlation of temperature curve and endometrial biopsy. 
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any particular individual, becau.se in other cycles the same subjects had tem- 
perature curves "vvith clearly defined shifts. Since the basal temperature is 
influenced by numerous external factors,’ it is not surprising that the tem- 
perature curves are subject to some variation. Although the curves .were defi- 
nitely diphasic in an additional eight cycles, the records were incomplete in the 
ovulatory phase, making it impossible to detennine the exact time of the shift. 

The temperature shift occurred later in the longer cycles, and corres- 
ponded in this respect with the information obtained from the mucus produc- 
tion studies. The shift occurred from twelve to sixteen days after the onset 
of the last menses in only 53 per cent of the cycles, the lengths of which varied 
from twenty-two to thirty-seven days. However, when the days of the cycles 
were numbered in reverse, as already explained, the temperature shift oc- 
curred from sixteen to twelve days (14 days ± 2) before the subsequent men- 
.strual period in 88 per cent of the cycles. 

Sufficient information was available to correlate the time of the temper- 
ature shift with the period of increased mucus production in a total of 57 
cycles in 14 subjects. In 38 of these cycles the temperature shift was clearly 
defined, and in only two instances did the shift occur at a time when the 
mucus was not increased in amount. In one of these cases the shift occurred 
two to three days before the period of increased mucus secretion began, and 
in the second instance the temperature shift occurred two to three days after 
the period of increased mucus production had ended. 

In 27 of the 57 cycles it was possible to correlate the temperature shift 
with the day of maximal secretion. In 14 of these cycles the maximal secre- 
tion occurred at the time of the temperature shift ; in five cycles the maximal 
secretion occurred one to two days before the shift; and in eight cycles the 
maximal secretion occurred one to two days later. In the latter two groups, 
even though the mucus secretion was not at the peak of production, it was 
markedly increased at the time of the shift. 

The exact time of the temperature shift was obscured in 19 cycles by 
day to day fluctuations even though the entire curves were diphasic in char- 
acter. However, the increased quantity and the accellular appearance of the 
cer\’ieal mucus that was observed during the period in question .suggested 
that the temperature shift must have occurred at this time. 

Discussion 

The time when the human female is susceptible to fertilization is prob- 
ably limited to a very few days in the menstrual cycle; well defined periods 
of sterility and fertility support this conclusion. While indimdual variations 
are admitted, the bulk of evidence, both direct and indirect, places the ovula- 
tory phase when fertilization may occur at about 14 days prior to the next 
menstrual period. 

Basal temperature variations were correlated with phases of the men- 
strual cycle as early as 1904 by Van de Velde.^^ This .shift in temperature 
from a lower to a higher level, occurring as it does about fourteen days prior 
to the succeeding menstrual period, has come to be regarded as intimately 
associated wdth the oAuilatory proce.ss.^®'’'* Furthermore, it has become a not 
uncommon clinical practice to instruct women who are planning pregnancies 
to be especially mindful of the time of the month when the rise in tempera- 
ture occurs. In this phase of the cycle the entire generative tract undergoes 
changes adapting it to the fertilization and gestation processes. Among these 
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Results 

A total of SO cycles .have beeii observed, and in all of these an increased 
mucus production was noted at midcycle. As has been re])orted,'’’ ‘ the amount 
of mucus which can be obtained from the canal at a single as]3iration is small, 
ranging from 15 to 50 milligrams, in the ])re- and jjostovulatory phases of the 
cycle. As the cycle enters the ovulatory phase, the amount of mucus secreted 
increases markedly and reaches a peak production a])proximately in the mid- 
dle of the ovulatory phase. The amount of mucus which can be aspirated at 
the time of this maximal secretion varies from 113 to 738 milligrams, with an 
average of 268 milligrams. The quantity then falls to the postovulatory level 
of 15 to 50 milligrams in two to three da 3 ’’s. The individual specimens of 
mucus were assigned to the differeiit phases of the cycle on the basis of the 
general knowledge of the cycle as a whole, the amount aspirated, and the 
degree of eellularity of the sam]3le. 

On the basis of quantity and degree of opalescence of the mucus secretion, 
it was pos.sible to determine the length of the ovulatory phase within one day 
in 37 cycles. These observations Avere made on a grou]) of 12 subjects whose 
menstrual cycles ranged from 22 to 37 days in length. The period of markedly 
inereased mucus production varied from three to seven days, with an average 
of five days (Table I). It Avas noted that in 12 cycles of thirty days or more 
the duration of the inereased mucus secretion Avas never less than fiA'e days. 
The time in the cycle at AAhich this phase of increased mucus secretion aj)- 
peared Avas related luore closely to the time of the onset of the subsequent 
menses than to the time of the pi*eceding menstrual period as shoAvn by the 
fact that the period of increased mucus secretion occurred later in the cycles 
of longer length (Table II). 

The day on AA’hich the cervical secretion attained its maximal production 
Avas noted in 53 cycles ranging in length from tAventy-tAvo to thirty-seven days 
(Table III). These obserAmtions Avere made on 13 .subjects. When the days 
of the cycle Avere numbered in the usual manner, i.e., by counting the first 
daj’- of the preceding menstrual floAv as day one, the time of maximal mucus 
secretion Amried from day 9 to day 24. In only some 50 per cent of these 
cases did the day of maximal secretion occur betAveen days tAvelve and sixteen 
after the last menses. This Ioav percentage can be ex])lained bj’^ the fact that 
there is considerable variation in the lengths of the cycles observed. HoAvever, 
Avhen the days of these same cycles Avere numbered in rcAmrse, i.e., as days 
before the onset of the sitbsequent menses, it Avas found that the maximal 
secretion occurred OA^er a much shorter I’ange, namely eighteen to eleven days, 
regardless of the length of the eyele. In 83 per cent of the cycles the varia- 
tion Avas only from sixteen to tAvehm days before the onset of the next men- 
strual period. This is further eAudence that the length of the phase betAveen 
OAuilation and the sueeeeding menses is more or less fixed at 14 days ± 2,'® Avhile 
the length of the preovulatory phase varies Avith the length of the cycle. 

Although the day of maximal secretion Amried from 18 to 11 days before 
the subsequent menses for the entire group, Avhen the cycles of a particular 
individual Avere considered separately the range Avas much less (Table IV). 
This may be explained by postulating that soine indiAuduals consistently ap- 
pear to haA'-e a longer postOAmlatory phase than others. 

Basal temperatures Avere recorded in a total of 65 cycles on 14 subjects, 
and all of these shoAved curves of the diphasic type characteristic of normal 
Avomen in the reprodiACtive age. In 43 of these cycles the time of the tem- 
imrature shift from a loAver to a higher leAml Avas sharply defined. In 14 cycles 
these transitions A\mre not distinct, although the OAmr-all appearance of the 
curves Avere of the diphasic type. These indistinct curves Avere not limited to 
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Table IV. Individual Variations in Time op Occurrence of Maximal Mucus Secretion 


subject 

NUMBER OF 
CYCLES OBSERVED 

LENGTH OP 

CYCLES OBSERVED 
(DAYS) 

[range of days on aviiicii 
maximal secretion 
' occurs 

(days before sub- 
sequent MENSES) 

c 

10 

29-37 

15-13 

5 

8 

22-30 

14-11 

7 

8 

27-31 

17-12* 

1 

4 

25-27 

18-16 

0 

4 

25-29 

17-14 

13 

3- 

24-27 

16-13 

11 

3 

24-27 

14-12 

8 

3 

25-30 

13-11 

2 

3 

26-27 

16-13 

3 

2 

26-27 

17-15 

12 

2 

28-30 

16-15 

16 

2 

34-36 

17-15 


♦If the two cycles in which maximal mucus secretion occurred on day .seventeen and 
day twelve, respectively are omitted, maximal secretion occurred on day tliirteen or fourteen 
in the remaining: six cycles. 


tlie time of the liasal temperature shift is additional evidence that the exact 
sesqiienee of events associated with human ovulation are not yet clearly under- 
stood. At the present time the only definite conclusion that can he drawn is 
that in normal women, only rarely does the temperature shift occur when the 
cervical mucus is not increased. 

In planning pregnancy in women of low fertility and in employing arti- 
ficial insemination it is highly desirable to know when and under what con- 
ditions successful insemination is most likelj' to occur. A study of the cervical 
mucus cycle together with the basal temperature cycle should furnish valu- 
able information relative to the period of maximal fertility. 

Summary 

The length of the ovulatory phase in the normal menstrual cycle was 
determined on the basis of the increased quantity and decreased cellularity of 
the pervieal mucus secreted at this time. This phase of increased secretion was 
found to vary from three to seA'^en days in length and occurred later in cycles 
of longer length. The shift in basal temperature Avas also observed and it Avas 
found to occur, Avith rare exceptions, only during this phase of increased 
mucus secretion. The day of maximal mucus production usually occurred 
from sixteen to tAvelve days before the onset of the subsequent menstrual 
jjeriod regardless of the length of the cycle. When the day of maximal nnieus 
secretion Avas correlated Avith the time of the basal temperature shift, it Avas 
found that the tAvo phenomena occurred simultaneously in only 52 per cent 
of the cjmles studied. In 18 per cent of the cycles the maximal secretion oc- 
curred one to tAVO days prior to the .shift, and in 30 per cent of the cycles i1 
occurred one to tAvo days later. A study of the ceiwical mucus cycle together 
Avith the basal temperature cycle has been suggested as a possible aid in plan- 
ning pregnancies.’ 
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Tablk I. Duration of Ovulatory Phase as Deterjiinep by Increased 

Mucus Secretion 


NUMBER OF DAYS 

DURATION 

NUMBER OF CYCLES 

OBSERVED 

3 

4 


7 

5 

11 

6 

9 

7 

6 


Table II. Time in Cycle at 'Which Period of Increased Mucus Secretion Occurs 


NUMBER OF CYCLES 

OBSERVED 

LENGTH OF CYCLES 1 

* OBSERVED 

1 (days) 

RANGE OF PERIOD OF 

1 INCREASED AIUCUS 

1 (days)* 

1 

22 

9-14 

1 

24 

9-12 

G 

25 

8-17 

2 

26 

10-14 

6 

27 

10-21 

.3 

28 

11-21 

6 

29 

11-19 

3 

30 

13-21 

2 

31 

15-21 

2 

33 

17-23 

2 

34 

15-21 

1 

35 

20-24 

2 

36 

17-25 


‘The first day of flow in the preceding menstrual period is counted as day one of the 

cycle. 


Table III. Time in Cycle at Which Maximal Secretion Occurs 


NUMBER OP 
CYCLES OBSERVED 

LENGTH OF 
CYCLES OBSERVED 
(DAYS) 

RANGE OP DAYS ON WHICH AIAXIMAL 
SECRETION OCCURS 

DAYS SINCE 
PRECEDING MENSES 

DAYS BEFORE 
SUBSEQUENT MENSES 

1 

22 

11-12 

11-12 

1 

23 

12 

12 

3 

24 

11-13 

12-14 

6 

25 

9-14 

12-17 

6 

26 

10-15 

12-17 

9 

27 

10-15 

13-18 

4 

28 

13-18 

11-16 

8 


13-18 

12-17 

5 


15-19 

12-16' 

3 

31 

17-18 

14-15 

1 

33 


13-14 

2 

34 

18-19 

16-17 

1 


22 

14 

2 

36 

21-23 

14-16 

1 

37 

23-24 

14-15 


clianges is the elaboration of a copious cervical secretion of low viscosity and 
low cell content. Since in vitro tests demonstrate that the cervical mucus 
secreted in the ovulatory phase is most readily penetrable by spermatozoa, one 
may be permitted to surmise that a like condition exists in vivo. 

The present study indicates that a close correlation exists between the 
phase of increased cervical secretion and the time of the shift in basal tem- 
perature. Both phenomena seem to be under hormonal control, but the fact 
that the maximal secretion of cervical mucus does not necessarily coincide with 












POSTPARTUM HEADACHE AFTER LOW SPINAL ANESTHESIA. IN 
VAGINAL DELIVERY AND ITS TREATMENT 


Frederick Weintraub, M.D,, F.A.C.S,, William Antine, M.D., and 
Albert J. Raphael, M.D., Brooklyn, N.Y. 

(From the Departments of Obstetrics and Gynecology and Internal Medicine of Israel Zion 

Hospital) 

'^HE increasing use of spinal anesthesia in obstetrics prompted us to i.s.s-ue 
a preliminary report in the hope that tliose cases of headache commonly 
attributed to the anesthetic may be alleAuatcd by the suggestions to be offered. 

Headache following the use of low spinal or saddle block ane.sthesia for 
vaginal delivery is an annoying though transitory complication in some cases. 
The incidence of postlaparotomy spinal headache in cesarean section and various 
gynecologic operations was found by us to be mueh lower than in vaginal 
delivery. In the latter, a headache incidence of 15 per cent was noted in a series 
of 300 eases. As we were unwilling to forego the many advantages of spinal 
ane.sthesia in obstetrics, as set forth in an earlier publication,’ the mechani.sm and 
treatment of the postpartum spinal headache became a practical problem, par- 
ticularly since it was the only po.stpartum complaint attributable to the ane.s- 
thetic. The higher headache incidence in vaginal, as compared with abdominal 
deliveries, indicated that there were certain factors concerned in its production 
which do not usually operate in eases subjected to cesarean section or other 
abdominal operations under spinal anesthe.sia. 

An unusual case of severe and persi.stent postpartum headache following 
the subarachnoid administration of 50 mg. of procaine hydrochloride for vaginal 
delivery first focussed our interest on the necessity for .study of this problem. 

iil. G.. primipara, 21 years old, was delivered easily on Aug. 17, 1.945, ]iy 
low forceps of a living female. At 8 cm. dilatation, 50 mg, of procaine were in- 
jected .slowly into the fourth lumbar interspace. Ane.sthesia was effective; 
prompt, spontaneous effaeement and full dilatation of the cervix quickly fol- 
lowed; and delivery was uneventful. On the third postpartum day, a mild 
frontal and occipital headache set in, and grew progressively more severe. Full 
therapeutic doses of codeine, aspirin, caffeine, benzedx’ine, ephedrine, gjuiergen, 
and ammonium chloride, given at A'arious times, were ineffective throughout her 
ho.spital .stay of ten days. The puerperium otherwise was normal. On the ninth 
postpartum day, when .she was discharged from the hospital, her headache was 
unrelieved. On the twelfth postpartum day, pounding in the ears and per- 
sistence of headache necessitated continuous confinement to bed at home. Lying 
flat afforded no relief, and sitting in bed intensified the headache and caused 
throbbing of an unbearable degree. Examination by one of us (W. A.) on thrs 
day disclosed no pehdc or other phy.sical abnormality. Blood pre.ssure in bed 
was 110/70, and pulse rate 80. On standing upright out of bed she experienced 
an accession of headache and throbbing in the ears, the pulse rate rose to 1 -jO 
per minute, and the blood pressure fell to 60/0. This evidence of orthostatic 
hypotension and tachycardia suggested the application of firm, manual, ab- 
dominal compre.s.sion. Amazing and instantaneous relief of symptoms follow ea. 
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relieved, while if it be of other origin, it will remain unaffected. If ortho.static 
hypotension and/or tachycardia are found, the headache is most likely of spinal 
anesthesia origin. Headaches of other origin were excluded from this study. 
There is a strong element of sugge.stion in the development of any postpartum 
headache, and we have learned from experience that it is wiser not to que.stion 
for its onset too overtly, but rather by indij’eetion, or to wait until the patient 
volunteers the complaint. A discreet nur.se helps eonsiderabljq while injudicious 
questioning b.y attendants causes a higher incidence of this complaint. 

Discussion 

The two factors which we consider responsible in most cases of spinal head- 
ache in obstetrics are: fir.st, and more important, the sudden release of intra- 
abdominal pressure following delivery of the child, superimposed on the action 
of the anesthetic; and second, spinal fluid leakage. The latter factor can be 
minimized by the use of a fine gauge needle (No. 22) which permits the fluid to 
escape slowly in drops.^ Rapid release of spinal fluid in a stream, such as occurs 
under increased prassure or with a wide-bore needle (No, 18), is more likely to 
be followed by headache. 

Spinal anesthesia headache is usually attributed to traction by the brain 
on various pain sensitive structures Avhich anchor it to the cranium. Such trac- 
tion follows a disturbance in intracranial hydrodynamics initiated by leakage 
of spinal fluid at the puncture site.-'* Some observers have recently questioned 
the leakage theory.'* Nevertheless, our o\m obso’vations indicate that leakage 
does play a part in the initiation of the headache. That this is so is evidenced 
by the fact that the headache usually begins on the third or fourth postpartum 
day, by which time sufficient fluid has leaked through the defect in the dura to 
allow the brain to settle down and rest on the ci’anial bed. Furthermore, Avhen a 
simple diagno.stic tap is performed without reintiuduetion of .spinal fluid, head- 
ache usually appears within twelve hours. Were leakage not a factor, this 
differential in tune of onset of the headache would be difficult to explain 

The more important factor in the initiation of the headache after .spinal 
anesthe.sia we believe to be the pooling of blood in the splanchnic ve.ssels induced 
by the sudden release of intra-abdominal pre.ssure occurring po.st partum, Avhicli 
is further augmented by the vasomotor paralysis due to the action of the 
spinal anesthetic on the sympathetic nerves. Though this was not evidenced 
clinically in all cases bj'^ the pre.sence of orthostatic hypotension and/or tachy- 
cardia, the relief afforded by abdominal eompre.ssion in both groups indicated 
that their ability to make the neee.s.sary compen.satorj' vascular adjustments was 
faulty. The majority of patients (85 per cent) do not develop postspinal 
anesthesia headache because of a compen.satory vascular competence, or minimum 
spinal fluid leakage, or both. 

In several in.stances it has been possible to predict the onset of .spinal head- 
ache by observing susceptibility to ortho.static hypotension and tachycardia. 
The headache is more often observed in the puerpera with a flabby, thin ab- 
dominal wall, often with preceding overdistention during pregnancy. In a 
typical case of spinal postpai-tum headache firm manual compression of the 
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Eelease of abdominal compression was suceeeded by prompt recurrence of head- 
ache and throbbing. A verj^ tiglit abdominal binder was forthwith applied to 
maintain constant compression, and the patient %vas enabled at once to resume 
her usual duties unhampered by return of symptoms. This dramatic therapeutic 
result in the case of an uiiusuallj'- severe postlumbar puncture headache encour- 
aged further investigation of its modus operandi, and the following routine was 
instituted. 

Procedure 

Three hundred patients delivered vaginally under spinal anesthesia were 
questioned daily during the postpartum period for the occurrence of headache. 
As soon as any complaint was registered, the follovdng observations were made : 

1. Blood pressure reading and pulse rate lying in bed. 

2. Blood pressure readings and pulse rates, one minute and three minutes 
respectively, after standing out of bed. 

3. Effect of firm, abdominal compression on headache, blood pressure, and 
pulse rate in and out of bed. 

As a control, similar observations ivere made on a group of puerperae in 
whom no headache had developed by the fifth postpartum day. 

Results 

Of the 300 patients examined, headache occurred in 45. It was noted 
that postspinal anesthetic headache in this group most often appeared on the 
third or fourth postpartum day. Twenty-three of the patients developing 
headache after spinal anesthesia (slightly over 50 per cent) exhibited ortho- 
static hypotension of varying degree which was in almost every instance asso- 
ciated with orthostatic tachycardia. No direct relationship was demonstrable 
between the degree of orthostatic hypotension and/or tachycardia and the 
intensity of headache. Individual emotional reaction and varying threshold for 
pain, in addition to certain unknown factors, are probably accountable for this 
finding. Abdominal compression, at first tentatively by hand to test immediate 
response, and then, by means of a tight binder resulted in a complete, or almost 
complete, relief of postlumbar puncture headache in most cases (90 per cent). 
A many-tailed, abdominal binder, extending from the sjunphysis pubis to the 
xyphoid process, reinforced by folded towels inserted between binder and 
abdominal wall, as required to maintain maximum continuous compression, 
proved satisfactory. Frequently the patient’s o^vn laced, abdominal support, 
firmly applied, proved equally efficacious. 

Determinations of blood pressures and pulse rates did not bear out our 
early expectation that the headache was invariably associated with orthostatic 
hj^jotension and/or tachycardia. While all patients Avho exhibited orthostatic 
hypotension and/or tachycardia did develop headache, a considerable number 
(almost 50 per cent) complained of headache on the third or fourth postpartum 
day without evidence of a definite fall in blood pressure or marked rise in pulse 
rate. The essential point of practical application is that firm abdominal compres- 
sion was efficacious in relieving the headache in either categor3^ 

It should be mentioned that a small incidence of postpartum headache and 
orthostatic hypotension and tachycardia are found irrespective of the use of 
spinal anesthesia. Chronic sinusitis, dental disordei’s, constipation, neuralgia, 
migraine, breast disorders, psychic, and other factors require differentiation 
in our experience. If spinal anesthesia be administered to patients in this 
group, the headache maj’- be erroneously attributed to the anesthetic. If headache 
develops, firm abdominal compression should be applied in anj'^ ease; and the 
headache, if it be of spinal anesthesia oi’igin, will almost always be effeetivety 



686 


WEIJSrTRATJB ET AL. 


Am. J. Obst. & Gyncc. 
October. 1947 


3. A higher headache incidence in vaginal, as compared with abdominal, 
deliveries and various gynecologic operations indicated that there were factors 
conducive to its production in vaginal deliveries. 

4. A case of unusually severe and persistent postlumbar puncture headache 
exhibiting orthostatic hypotension and tachycardia was effectively relieved by 
firm abdominal compression. This ease initiated investigation of the cause and 
treatment of this type of headache. 

5. The routine investigation adopted in all cases of headache is outlined. 

6. Over 50 per cent of patients developing headache exhibited orthostatic 
hypotension and/or tachycardia, but the intensity of headache bore no direct 
relationship to the degree of hypotension and/or tachycardia. 

7. A many-tailed abdominal binder or other form of firm abdominal support 
proved equally efOcacious in the relief of the headache. 

8. Almost 50 per cent of the patients who complained of headache exhibited 
no evidence of orthostatic hypotension and/or tachycardia. Firm abdominal 
compression relieved the headache in this group also if it was of spinal anesthesia 
origin. 

9. Causes of headache other than spinal anesthesia ax’e enumerated. The 
therapeutic effect of firm abdominal compression may be utilized in differential 
diagnosis. 

10. The two factors responsible for the headache are : first, and more im- 
portant, the sudden release of intra-abdominal pressure following delivery, 
superimposed on the action of the anesthetic; and second, spinal fluid leakage. 
The mechanism of both factors is discussed. 

11. The ineffieacy of various drugs and local massage is noted. 

12. The prophylaxis of postpartum spinal ane.sthesia headache is given. 
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abdomen by the examiner gives most dramatic and instantaneous relief. This 
tentative test is important, for it indicates that maintained firm abdominal com- 
pression will successfully alleviate the headache bj’" disengorging the splanchnic 
pool, correcting the cerebral circulatory imbalance, cushioning the brain, and 
thereby relieving irritation of the pain-sensitive structures anchoring it to the 
cranium. It is our belief that the increased return of blood following abdominal 
compression raises the pressure in the right auricle which, in turn, is trans- 
mitted via the jugular veins to the intracranial veins, thereby lifting the brain 
from its compressed position on the cranial fioor. Traction on the pain-sensi- 
tive structures is removed and the headache is relieved. 

Ephedrine, benzedrine, gynergen, aspirin, codeine, and other drugs which 
were tried early in this study, proved of little value and were soon discarded. 
No relief has been observed from massage of the head or neck, a measure which 
others have found efficacious.'^ That .splanchnic dilatation induced by procaine 
is not the sole factor causing the headache is apparent in those instances of 
headache which follow simple diagnostic trap. Contrary to a recent report® wo 
have observed headaches after nupereaine, and these were also relieved by 
abdominal compression. 

Our explanation of the markedly lesser incidence of headache in cesarean 
section and other laparotomies is the compression of tlie abdomen maintained 
by the surgical dressing, and the more firmly it is applied, the more effective 
will it be in preventing headache. It is noteworthy tliat following hemorrhoid- 
ectomy after which no postoperative abdominal pressure by the dressing is 
applied there is for the same reason a higher incidence of spinal anesthesia 
headache than after laparotomy. 

The headache may l^e frontal, temporal, or occipital. Throbbing in the 
head is produced or accentuated on sitting or standing. Sometimes the main 
complaint is stuffiness in the ears. In other cases, there is little headache but 
stiffness in the nape of the neck or shoulder muscles predominates due to traction 
on the upper cervical nerves. The therapy suggested has been effective in all 
types of complaint. 

Our prophylactic orders for headache post partum consist of (1) immedi- 
ate postpartum application of a medium sized sandbag to the abdomen, (2) firm 
abdominal binder twenty-four hours post partum to be reinforced by folded 
towels, particularly in the scaphoid abdomen. Frequent resetting of the binder 
to maintain firm pressure as the abdomen involutes or the patient shifts position 
is essential for effective results. It is advisable to continue the use of the 
binder until the patient is discharged fi*om the hospital on the seventh to the 
tenth day. 

Summary 

1. The increasing use of spinal anesthesia in obstetrics renders timely 
the suggestions to be offered for alleviation of post lumbar puncture headache. 

2. A headache incidence of 15 per cent was noted in a series of 300 
obstetric oases after low spinal or saddle block procaine anesthesia. 
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Operative Findings. — Operation wai? done Aug. 5, 1946, under spinal 
anesthesia. A posterior vaginal incision and perineotoiny was needed to gain 
enough operating room in the nulliparous tight vagina. The fibroid filling the 
vaginal vault Avas seized, moreellated, and then resected at its uterine base 
Avith long scissors. Uterine, caA'ity and vagina AA^ere antiseptieized and the 
cerAux closed. Vaginal hysterectomy AA^as completed AA'ith moderate difficulty, 
for the left uterine artery escaped briefly AA'hen its ligature AA-^a-s inadvertantly 
cut by the A^ault-suturing needle. The po.stcrior A'aginal and perineal incisions 
AA'^ere closed. 

While mobilizing the bladder proceeding the hysterectomy, no alteration 
AA^as noted in the usual fixation of bladder to cerA-ix by endopelvie fascia, nor 
in the clear development of the puboccrvical ligaments after upAA'ard di.splace- 
ment of the bladder. There aa^s no inerea.se in bladder base A^ascularization 
nor difficulty in lateral separation of the bladder from the broad ligaments. 
When the bladder AA^as retracted and di.splaced higher and aAvaj' from the 
loAver uterine segment, a fcAv rather tough adhesions near the left broad ligament 
base AAmre encountered. . The vesicouterine fold aa^s someAvhat higher than 
ordinary, but not of notable concern in the operatiAm procedure. 

Comment. — From this ease, it is CA'ident that in a supraATsical extraperi- 
toneal cesarean .section, the fascial di.s.section and incision neither invoh'cd nor 
impaired the bladder-fascial support, but Avere confined to the enA'eloping layers 
or fascia propria of the bladder itself. UikcAvise, such fascial incisions as are 
made OA^er the loAver uterine segment are aa-gII removed from any endopelvie 
fascial supports. Therefore, in subsequent operatiA'e procedures requiring 
mobilization or utilizaiton of the supporting ligaments, as in Amginal hysterec- 
tomy, there Avould be no inAmlvement or alteration of the.se structures, nor dis- 
turbing interference Avith the operation itself. 

Follow-up Note. — The patient aa'us re-examined on Jan. 27, 1947. A A^ery 
firm nulliparous introitus AA^as noted, Avith a deep vaginal vault and strong 
po.sterior Avail repair. Examined standing and straining, there AA'as no AA'eakne.ss 
of the anterior and posterior vaginal AA'alls nor of the vaginal vault. 

A case is reported of vaginal hysterectomy, subsequent to tAvo supraAT.sical 
extraperitoneal ee,sarean sections. Such ce.sarean.s require incisions and di.s.sec- 
tions in the enA'^eloping visceral endopelvie fascial tissues, but not of the .support- 
ing portions of the endopehde fascia. Vaginal hysterectomy done for .subse- 
quent tumorous degeneration determined that the .supporting fascia and liga- 
ments of the endopelvie fascia AAmre unaltered and unin,iured b.v the prcAdous 
extraperitoneal operations. No significant change in relationship of bladder and 
uterus occurred. PreAuous extraperitoneal cesarean section should not be con- 
sidered a contraindication for A'aginal hysterectomy. 


39 Gifford Aa'enue 
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VAGINAL HYSTERECTOMY SUBSEQUENT TO 
EXTRAPERITONEAL CESAREAN SECTIONS 

Edward G. Waters, M.D., F.A.C.S., Jersey City, N. J. 

(From the Margaret Sague Maternity Hospital) 

S OME unusual aspects provide the interest in which the follo^ving case is 
reported. Anatomic data is given on pelvic fascia as found at vaginal 
hj^-sterectomy some four years after a second extrap eritoneal cesarean section. 
The vaginal approach provided new observations to the writer and more clearly 
defined certain statements hitherto regarded as probably true. 

The past history was of especial interest in the light of subsequent findings. 
This patient was first seen on June 21, 1940. She had been in labor for 
twenty-nine hours, membranes ruptured thirty-six hours, and the fetal heart 
sounds had not been heard for four hours. The fetal head was dipping but 
unengaged, the cervix thick, dilated 5 cm., and a foul vaginal discharge was 
evident. The patient was exhausted, with rapid pulse, temperature 101.4° F., 
and in very severe labor. She was given sedation, fluids intravenously, chemo- 
therapy, a transfusion readied, and after a period of six hours a supravesical 
extraperitoneal section of the Waters’ type performed. A large stillborn fetus 
was delivered. Despite a transient infection at the drain site, she recovered 
rapidly. 

On March 30, 1941, she had a spontaneous two months’ abortion. She was 
referred again for care in October, 1941, Examination showed a normal two 
months’ pregnancy. Her pelvis was considered a small android type, subse- 
quently confirmed by x-ray. Elective section was done on May 21, 1942, one 
week before term. A Waters’ type extraperitoneal cesarean section was chosen 
to determine its feasibility as a repeat operation. Moderate difficulty was 
encountered from the previous operative adhesions in the retrovesical area, 
but operation was completed without complication in forty minutes. The drain 
was removed in forty-eight hours, she was up on the eighth day, and discharged 
from the hospital on the eleventh postoperative day. 

The first notation of symptoms which eventuated in vaginal hysterectomy 
was on Aug. 17, 1945. This 40-year-old patient had been having terrific labor- 
like menstrual cramps for six months. Menstruation lasted five days and was 
regular, but the flow was heavy and clotted. Examination showed a tight 
nulliparous-tj'pe introitus and vagina, a small, closed, clean cervix, and a 
moderately enlarged uterus with a golf-ball sized intramural fibroid. Hysterec- 
tomy was advised on the basis of the findings and sjunptoms. 

She was next seen eleven months later, stating that all pain had stopped 
several months after the last visit but the menstrual flow had become extremely 
heavj’", prolonged from ten to eighteen days, and associated with the passage of 
large clots. 

Examination now disclosed a vaginal vault filled with a large filjroid, 10 
cm. in diameter, prolapsed through a dilated cervix, with the uterus comparable 
in size to a two ^months’ pregnancy and containing other small fibroids. She was 
markedly anemic, mth a hemoglobin of 50 per cent and 2.3 million red blood 
cells. Prompt operation was clearly needed. 

Alternative measures were vaginal myomectomy followed at a later date 
by an abdominal hysterectomy, or vaginal myomectomy-hysterectomy with 
suitable precautions. 
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perman and Greenblatt^ were unable to confirm the findings of Farris in males 
and nonpregnant females, and objected to the subcutaneous avenue of injection 
by Farris and Zondek in judging the accuracy of the two-hour rat test, Kup- 
perman and Greenblatt," too, noted the test to be only 65 per cent accurate 
with the subcutaneous injection, but obtained excellent results with the intra- 
peritoneal route. However, Salmon^® states that the accuracy is 95 per cent 
at two hours with the subcutaneous injection. 

Purpose and Procedure 

The purpose of the study was to determine the reliability of the tAVO-hour 
rat pregnancy test as a routine procedure for the average laboratory. The two- 
hour rat test was perfomed on each of 228 .specimens of urine sent to the Endo- 
crine Laboratory of the Jefferson Hospital in 200 ward, clinic, and private 
cases, for a Friedman pregnancy test. A total of 390 rats was used and ex- 
amined ])efore the Friedman tests were completed. Eat tests with one rat were 
performed in the first 124 eases, and the Friedman tests awaited. If there Avas 
a discrepancy Avith the Friedman test, or a doubtful reaction, additional rats 
Avere used. In the suspected ectopic pregnancy eases tAvo or three rats AA'^ere 
used, and this number of animals Avas routinely employed later in the study. 
Tavo rats AA^ere used AAdtli each specimen in a comparative study of the tAvo-, .six-, 
and tAventy-four-hour rat tests. One rat Avas opened in tAvo hours and the other 
in .six or tAA^enty-four hours. A clinical diagnosis AA'as obtained for corroboration 
four to nine weeks later in 195 of "the 200 cases. 

Technique. — The technique foUoAved in the tAvo-hour rat pregnancy test 
Avas that advised by Kupperman and Greenblatt,'^ Immature albino female rats 
21 to 30 days of age, and 30 to 60 Gm. in AA^eight Avere used. While the rat was 
held posteriorly 2 c.c. of an unaltered morning specimen of urine Avas injected 
intraperitoneally in divided doses of 1 c.c. each into the right and left loAver 
abdominal quadrants. Taa'o hours later the animal was kiUed by ether asphyxia- 
tion. At autopsy the intestines AA'ere displaced, and the ovaries readily exposed. 
The test was considered negative if the ovaries AA’^ere pale or pin]d.sh — and posi- 
tive if one or both of the ovaries Avere light to dark crimson. The six- and 
tAventy-four-hour tests Avere modified in that an intraperitoneal, rather than a 
subcutaneous route of injection, was used. 

Results and Discussion 

Normal Intra^iierine Pregnancy. — In the 87 normal intrauterine preg- 
nancies there Avere three errors in the Friedman tests, and four errors in the 
rat tests — giving an accuracy of 96.4 and 95.4 per cent, respectively, (Table I). 
The errors in the Friedman and rat tests occurred in different eases so that if 
one AAms incorrect, the other Avas correct. Using other specimens four to eight 
days later, three of the error.s, one rat and tAvo Friedman tests, Avere corrected. 
In three cases po-sith^e tests Avere noted seven days after the expected date of 
the first missed menses. 

Ectopic PregiUMicy and Abortion Cases. — ^\^ariance.s belAveen the Friedman 
and rat tests Avere noted in the group of 35 clinically proved cases of disturbed 
pregnancy — such as abortions, ectopic pregnancy, and intrauterine fetal death 
(Table I). There AAmre no false positive or negathm rat tests, but there Avere 
four false negative Friedman tests, of AA^hich three occurred in the abortion and 
one in the ectopic pregnancy groups. Zondek* .stated that the rat hyperemia 
test is especially sensitive for the diagnosis of pregnancy, since the test is evoked 
Avith one-third of the pregnancy urine gonadotropin that is neee.ssary for lutein- 
ization ( Asehheim-Zondek test) . It Avould seem, therefore, that the rat test ATOUld 



AN EVALUATION OP THE TWO-HOUR RAT TEST FOR PREGNANCY* 

Paul H. Fried, Philadelphl\, Pa. 

(From the Department of Ohstetrics and Gynecology, Jefferson Medical College and Dospiial 
and the Fndocrine Division of the Hospital Laboratories) 

T he first accurate pregnancy test Avas not aA’^ailable until Aschheim and 
Zondek made their basic observations on gonad stimulating substances in 
pregnancy urine^ and in 1928 i^roposed the lU’egnancy tesP Avhich bears their 
name. Certain disadvantages of this highly accurate biologic hormone preg- 
nancy test caused the originators^’ ^ and others^ to describe te.sts that were 
shorter, more convenient, or more applicable for the average laboratory. Of 
these tests, the Friedman rabbit and Hogben frog tests are the most widely used 
today. The inconveniences of these two tests and the objections to the test 
animals led more recently to the proposal of the rapid rat oAmry hyperemia 
pregnane.y test. The rat as a pregnancy test animal offered numerous accepted 
advantages in care and cost as Avell as that of increased sensitivity to gonado- 
tropins.® 

The positive end point of the test, h.^TDeremia of the ovary, is the first 
gonadotrophic reaction to appear after the parenteral administration of the 
urine of pregnant Avomen, and is noted suitably in the rat ovary only.'*- " Tliis 
reaction appears in tAvo hours and peisists for thirty-six hours. Furthermore, 
hyperemia of the rat ovary has been reported’' to be present after the admin- 
istration of luteinizing and luteotrophic gonadotropins but not after the use 
of the follicle stimulating hormone. 

The advocates of the rapid rat pregnancy test have sliortened the time from 
thirty-six to tAvo hours, and haAfe maintained Avith fcAv exceptions an accuracy 
close to 100 per cent. In 1931, Eberson and Silverberg® reported a rapid rat- 
ovary pregnancy test at thirtj'-six and tAA’enty-four hours Avith the subcutaneous 
and intraperitoneal injections of a urine extract. Reiprich,® the Walkers,^® and 
Kelso^^ used unconcentrated urine and obseiwed faA’orable results at tAventy-four 
and thirty hours. The results of Frank and Berman^- at tAventy-four hours Avere 
comparable Avith the Aschheim-Zondek test and better than the ralibit test. They 
were accurate at eight hours, and lateF® Avere obtainable in four hours. Salmon 
and hi.s co-Avorkers^^ described a six-hour test AA’hich AA’as correct in lOS of 109 
cases. Salmon stated in a personal communication^® that the test Avas positiA'’e 
in tAVo hours in 95 per cent of tlie cases. The six-hour test Avas found by other 
iiiA’cstigators to be simpler than,^® comparable to,^' and as reliable^® as the Fried- 
man test. Kupperman and his co-AA’orkers^® in 1943 and later"’ reported a 99.5 
pcr_ cent accuracy Avith a tAvo-hour rat test in Avhich they foAmred the intra- 
peritoneal over the previously used .suljcutaneous route of injection to alloAv 
more complete and rapid absorption of the gonadotropins. 

HoAveA’er, Fai’ris^^ found the tAAio-hour rat test to be posith^e in some males 
and nonpregnant females. Zondek'* compared the tA\’o-, six-, and tAA’enty-four- 
hour rat tests, and reported the tAvo- and six-hour tests to be inaccurate. Kup- 

'Presented at the midwinter meeting of The American Association of Obstetricians, 
Gynecologists, and Abdominal Surgeons, March 8, 1947. 

tSchering Research Fellow in Obstetric-Gynecologic Endocrinology'. 
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Farris^^ reported false positive rat pregnancy tests in some males and non- 
l^regnant females. The present series included the menopausal and p-sychoses 
cases in which Farris noted false positive rat tests. Others were unable to con- 
firm the findings of Farris in males" and in females at mideycle."> 

Comparison With Six- and Twenty-four-houf Eat Tests . — In a small series 
of 47 cases the two-hour rat test compared favorably with 39 six-hour, and 
8 twenty-four-hour rat tests. The two- and six-hour rat tests each had three 
false negative tests, while there were two in the twenty-four-hour tests. If the 
two-hour test was. incorrect, the six- or twenty-four-hour test was correct and, 
if either of the latter was incorrect, the two-hour test was correct. 

Toxic Reactions . — The rat is more tolerant to toxic .specimens of urine than 
is the rabbit. Five rabbits and two rats died as the result of toxic specimens 
for percentages respectively of 2.2 and 0.8. Bamsey’® noted toxic reactions in 
3 per cent of the rabbits, and 0.5 per cent of the rats. In considering po.ssible 
repetition of tests, it was noted that there were doubtful reactions in 2.3 per 
cent of the rabbits and 5 per cent of the rats. 

False Negative and. Doubtful Reactions . — Two rats were used for each test 
by others. These .studies suggest the need for three rats per test due to the 
number of false negative and doubtful reactions. The use of three rats increases 
the cost to approximately that of the rabbit test, and decreases the simplicity 
of the test. One rat was used initially in 124 eases, but 24 te.sts were repeated 
because of thirteen doubtful reactions three slow responses in the positive 
group and eight variations with the Friedman test. In the group of eight varia- 
tions, there were correctly two positive and six negative rat tests, in contrast to 
two negative and six positive Friedman te.sts. In each repeat test, urine from 
the original specimen was injected into two rats. On repetition the three posi- 
tive slow responses remained positive, while in the group of thirteen doubtful 
reactions there were two positive and eleven negative tests. In the group of 
eight tests which had varied Avith the Friedman tests, the two positive rat tests re- 
mained correctly positive. Thi’ee of the six false negative rat tests persisted as 
false negative. The other three false negative tests were positive on repetition. 
In tAvo of these three positive cases, four of the six rats failed to re.spond. 

In a gi’oup of 55 eases, tAVo rats AA'ere used per test. There A\mre no false 
tests, but nine rats failed to react in 33 i)o.sitiA'e eases. Three rats Avere used in 
each of 21 cases of possible ectopic pregnancy. The rat test Avas correct in all. 
In the fifteen positive cases there Avere fourteen false negative and four doubtful 
reactions. As many as six of these ca.ses may have been added to the error 
group if onlj'- tAvo rats had been u.sed. Therefore, aaIiIi the advised use of Iavo 
rats, the error group Avith three rats may have been increased by 200 per cent 
to giA’-e a Amry unsatisfactory percentage of accuracy. 

As noted by others"’ Avhen the rat test reaction AA’as po.sitiA'e, 
it AA’as conclusive. HoAvever, negative reactions AA’ere inconelusiA’c. The per- 
centage of false negative rats Avas high. While in other series"’ the number 
ranged from 0.2 to 3.8 per cent, it AAms 10 per cent in this group of 390 rats. The 
40 false negatiA’e and 20 doubtful reactions AA’ere 15.4 per cent of all rats used. 
The 40 false negative reactions occurred in 23 per cent of the positive cases and 
Avere ecpially distributed betAveen 13 cases of normal intrauterine pregnancy 
and 14 cases of complications of pregnancy. (If all negatiA’c reactions, 19 per 
cent Avere false. As a result, there A\’as a feeling of uncertainty in reporting 
negatiA’e reactions and te.sts. 

Interpretation of the Test. — Another point of difficulty involves the read- 
ing of the test. The test OA-aries A’ary in color so that Kline'® has listed four 
negative, one doubtful, and fouj- po.sitiA’e .shades Avhile Farris^' noted six varia- 
tions. The typical crimson positive and pale negative are distinct. IIoAvevcr, 
the siiades betAveen llie.se are difficult to interpret and may be re.spon.sible for a 
false reading. 
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Table I. — Compakison op the Two-Houk Eat and Friedman Pregnancy Tests 


final clinical 

diagnosis 

NUMBER 1 

1 FRIEDMAN ] 

i RAT 

POSITIVE 1 

NEGATIVE ! 

1 POSITIVE 1 

NEGATIVE 

Noraial pregnancy 

87 

80 

3* 

83 

4t • 

Ectopic pregnancy 

8 

5 

11 

8 

u 

Threatened abortion 

12 

7 

21 

12 

0 

Incomplete abortion 

10 . 

1 

8$ 

2 

8 

Intrauterine fetal death 

5 

3 

2 

2 

3 

Nonpregnant 

78 

0 

75 

0 

78 

Totals 

200 

9G 

91 

107 

93 


*Two repeat specimens positive, 
tone repeat specimen positive. 
tFalse negatives. 

§One false negative. 

lie of especial value in those eases of disturbed pregnancy in which the gonado- 
tropin levels were low. However, Zondelc* further stated that the rat test is 
adequatelj’’ accurate for the determination of cases of undisturbed pregnancy, 
but insufficient for cases of disturbed pregnancy. He reported inaccurate 
results with the two-hour rat test in four cases each of ectopic pregnancy and 
abortions. 

As a rapid diagnostic test for pregnancy, the two-hour rat test attains its 
purpose as an aid in the detection of ectopic pregnancy. This fulfills the wish 
of the clinician who cannot wait for one of the more time-consuming pregnancy 
tests, but who wishes confirmation of his diagnosis by a pregnancy test. There 
were 28 eases in which ectopic pregnancy was considered as the primary diag- 
nosis. This was the final diagnosis in eight cases, as confirmed by operation. 
The rat test was correct in these proved eases, while the Friedman test was 
incorrect in one ease (Table II). In this group of 28 cases, the Friedman test 
alone would have been misleading and time consuming. In the 24 cases in 
which Friedman tests were done, there were two false negative tests in the ten 
eases of disturbed pregnancy, and two doubtful tests in the twelve nonpregnant 
cases. Kupperman and Greeublatt^ reported an 88.3 per cent accuracy with 
the two-hour rat test in eighteen cases of ectopic pregnancy. 


TABI.E II. Comparison op Friedman and Two-Hour Eat Pregnancy Tests in 
Possible Ectopic Pregnancy Cases 


PINAL DIAGNOSIS j 

NUMBEI? 1 

j FRIEDMAN ] 

RAT 



OF CASES ' 

1 POSITIVE 

1 NEGATIVE ] 

i POSITIVE i 

NEGATWE 

hictopie pregnancy 

8 

5 

1* 

8 

0 

Pelvic inflammatory 
disease 

8 

0 

8 

0 

8 

Abortions 

4 

1 

3t 

2 

2 

Fibroids 

21 

0 

1 

0 

2 

Menstrual disturbances 
(Endocrine) 

41 

0 

3 

0 

3 

Intrauterine pregnancy 

2 

2 

0 

2 

0 , 


‘False Negative. 

tone False Negative. 

tone Doubtful Friedman — not repeated. 


Nonpregmnt Cases . — The rat and Fi’iedman tests wei-e negative in the 78 
nonpregnant eases. The nonpregnant cases included diagnoses of menopause, 
pseudocj'Csis, endocrine menstrual disorders, psychoses, fibroids uteri, pelvic 
inflannnatory disease, ovarian tumors, and carcinoma of the genital tract. This 
P'oup included the tjqies of cases in which Zondek^® noted and in which Green- 
hill-^ .stated that false positive pregnancy tests may occur. 







A METHOD OF DELIVERY FOR HYDROCEPHALUS 
ASSOCIATED WITH BREECH PRESENTATION 

D. N, Danforth, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Wesley Memorial Hospital, 
and the Northwestern University Medical School) 

T he method to be described was suggested by a description in Stander’s 
Obstetrics,^ and differs from this only in minute detail. It is therefore 
presented not because of originality, but rather because its extreme simplicity 
and safety warrant for the procedure a more general acceptance than it has 
received. A recent case is the impetus for this report. 



Fig. 1. 


Method of Delivery . — If the case is one of frank breech, the breech is al- 
lowed to advance and is delivered according to accepted procedure, with one 
exception : since the labor is to end by stillbirth, it is permissible to spare the 
patient the necessity of delivering the breech by voluntary effort. This may 
be accomplished, when the breech approaches the perineum, by making trac- 
tion in the groin with a blunt hook. Delivery of the breech and of the 
shoulders is then completed as under ordinary circumstances. No attempt is 
made to cause the head to engage more deeply. A Jackson retractor is placed 
anteriorly, and the highest spinous processes which one can visualize are pal- 
pated. An incision is made in the midline over two of these processes, wliien 
ordinarily are those of the lower cervical or upper thoracic spine. The smn 
edges are retracted by Allis forceps, and a laminectomy performed over these 
two segments. (This is readily accomplished in the fetus by incision througli 
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Conclusions 

On the basis' of this series, the two-hoiir rat pregnancy test is noteworthy 
because of: 

1. The rapidity witli wliich the result may be obtained. 

2. The increased sensitivity of the test as noted by the accuracy in cases 
of disturbed pregnancy. - 

3. The rarity of false positive tests. 

4. The increased tolerance of the rat to the toxic specimens of urine. 

5. The conveniences of the test and the test animals. 

However, further investigation is necessary to : 

1. Further increase the accuracy of the test since it ranged below the 
Friedman test in normal intrauterine pregnancies. 

2. Obviate the large number of false negative and doubtful reactions which 
caused a feeling of uncertainty in i*eporting negative tests. 

3. Increase the color intensity of positive I’eaetions. 

4. Lessen the need for three rats per test. 
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FULL-TERM PREGNANCY FOLLOWING OPERATION FOR CONGENITAL 

ABSENCE OF VAGINA- 

Joseph L. Baer, M.D., and Edwin J. DeCosta, M.D., Chicago, III. 

A nomalies of the genita] tract are ahvaj^s of interest. Some of these 
anomalies may lie associated with primary amenorrliea and sterility, par- 
ticularly Avhen there is nonunion of the Mullerian system with the ectodermal 
vaginal inpouching. The imperforate hymen is the simplest of the defects en- 
countered in this group. IMore or less complete absence of the vagina, even in 
the presence of a functioning uterus, as evidenced hy hcmatometra, is not unusual. 
A connection can always be established surgically between uterus and vulva, 
and usually coitus can be made possible. .However, the subsequent occurrence 
of pregnancy following such surgical procedures is extremely rare. Only two 
reports of such an event have been found in the literature. In one^ a cavity 
was created between the rectum and the bladder. Skin flaps from the thighs and 
labia were used for lining this cavity. The patient became pregnant and was 
delivered at term bj'’ cesarean section. In the second report^ a segment of 
sigmoid was interposed between the uterus and the vaginal pouch. ‘ The patient 
was delivered spontaneously of three children, the last weighing 4,500 grams.® 
The present report concerns a patient who was first seen in 1937 at the age 
of 16 years, complaining of primary amenorrhea. Her identical twin sister had 
been menstruating normally for approximately two years. Examination revealed 
a complete atresia of the upper two-thirds of the vagina. The lower pole of a 
palpable abdominal mass Avas separated from the apex of a .small vaginal pouch 
by a distance of 5 to 6 centimeters. The mass, approximately the size of a 
sixteen-Aveek pregnancy, AA'as interpreted as being a dilated uterus containing 
retained menstrual blood. Under anesthesia, the tiny A'aginal A'ault AA’as split 
transversely and by blunt and sharp dissection a cavity Avas created bctAVcen 
the bladder and rectum. The loAA'er pole of the mass AA’as incised and approxi- 
mately tAvelve ounces of I’etained black memstrual blood escaped. The uterus Avas 
then anchored to the Amginal pouch Avith mattress sutures. Recovery Avas un- 
eventful and normal menses folloAved. Po.stoperative examination rcA'ealed a 
short, narroAv vagina Avith the loAA’er pole of the uterus flush Avith the Amult. No 
Amginal cerAux exi.sted. 

This case aa^s previously reported by one of us (Baer) before this Society on 
Dec. 17, 1937. 

The patient married in 1941. Conception folloAA’ed the elimination of contra- 
ception in 1946. Pregnancy progre.ssed uncA-entfulIy and, since there Avas neither 
detectable cenux nor a detectable ceiwical os in the A^aginal A’ault at term, an elec- 
tive cesarean section Avas performed. She AA’as delivered of a normal 7 lb., 15 oz., 
male by laparotrachelotomy. At opei-ation, a AA^ell-formed loAA'cr uterine segment 
Avas found, and the pelvic genitals AA’ere normal in all respects except for A'cry 
superficial tortuous OAmrian arteries coursing along the infundibulopeh'ic and 
upper broad ligaments. After the contents of the uterus had been CA’acuated and 
the bleeding controlled, the cervical canal AA’as located and readily dilated to 
number 10 Hegar. Postoperative convalescence Avas uneventful. 

•Presented before the Chicago Gynecological Society, Feb. 21. 1017. 
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the laminae with a scalpel, and removal of the fragment with a small rongeur.) 
The tip of a uterine dressing forceps — ^^vhieh is considered as preferable to the 
catheter as mentioned in the original description — is introduced into the open- 
ing in the spinal canal, and forced gently but firmly upward into the cranial 
cavity. It is rotated to enlarge the canal, and the blades are separated slightly. 
By making pressure upon the head from above, cerebrospinal fluid is caused 
to issue from the laminectomy wound. This is continued until either the flow 
of fluid stops, or the collapsed head advances sufficiently that it can be de- 
livered. The dressing forceps is now wdthdrawn, and the head delivered by 
the Mauriceau maneuver. 

The procedure is simplicity itself. Since it is done under direct vision 
without possibility of injury to the maternal soft parts by bone spicules, it is 
considered as preferable to the more popular approach -with the customary 
perforator behind the ear or through the lamboidal suture. 
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BILATERAL SIMULTANEOUS TUBAL PREGNANCY 


L. R. Gorman, M.D., F.A.C.S., Reading, Pa. 

(From the Gynecologic Service, St. Joseph’s Hospital) 

B ilateral tubal pregnancy is infrequent, for a total number of 84 authen- 
tic cases have been reported since 1890, up until and including 1945. 
A survey of records at the hospital Avith which I have been affiliated for the 
past twenty-five years has no incidence of any case of bilateral tubal pregnancy 
during that time. 

D. B., aged 35 years, a married white woman, consulted me on Dee. 6, 1946, 
complaining of vaginal lileeding and pelvic pains. The bleeding began about 
three weeks prior to consultation, although she ignored it and continued work- 
ing. About November 29 her pains became more annoying, coliey in type, and 
of short duration, although she rested comfortably at night. Prom the time of 
the onset of bleeding until November 29 most of the time she was without pain, 
but continued to have vaginal spotting. About five days before I srav her, 
the pains became more severe, also the bleeding at times was on the increase. 
Her menses Avere ahi'ays regular, occurring every 28 days and lasting 7 days, 
Avith occasional premenstrual cramps. She had had one normal delivery in 1934. 
Her general health Avas ahvays good. A thyroidectomy Avas done in 1940. Since 
then she had been more or less nervous. Examination of this patient revealed 
that she Avas acutely ill AAuth a temperature of 99° P., pulse rate of about 90, 
and respiration 22. Extreme tenderness Avas elicited on palpation over the entire 
loAver abdomen, more marked in the right loAver quarter, and intensified on deeper 
palpation and percussion. Vaginal examination revealed very little; the cervix 
Avas soft, but, due to increased discomfort, it Avas impossible to do a thorough 
examination. The patient agreed to be hospitalized for further study. She was 
admitted to the hospital in the afternoon on the same day. The temperature 
on admission Avas 99.2° P., pulse 90, respiration 22, blood pressure 110/70. 
Urinalysis : acid, sp. gr. 1030, albumin trace, sugar negative. Microscopically : 
hyaline casts, loaded, granular, many. Complete blood count hemoglobin, 83 
per cent ; red blood cells 4,400,000 ; Avhite blood cells, 11,000 ; C. I., 0.94 ; differen- 
tial band, 13 per cent; neutrophiles, 62 per cent; lymphocytes, 25 per cent. 
During the night the patient rested comfortably. The folloAving morning a 
repeat blood count Avas hemoglobin, 66 per cent, red blood cells, 3.85 ; AA'hite blood 
cells, 15,600; band, 17 per cent; neutrophiles, 71 per cent; lymphocytes, 12 
per cent. Preoperative diagnosis of ruptured right tubal pregnancy was made. 
All preparations for blood transfusion and plasma Avere instituted. Under 
spinal anesthesia a midline suprapubic incision beneath umbilicus was made. 
Considerable amount of free blood Avith clots aa'Us found in the abdominal cavity. 
The right tube Avas involved in the outer third, considerably distended, and bleed- 
ing from the fimbria Avith placental tissue shoA\dng at the opening. The tube AA'as 
carefully released from its adherence to the ovary and removed Avith cornual re- 
section. The left tube Avas considerably distended at its outer third, but sealed 
at the fimbria. This Avas also removed Avith cornual resection. During the oper- 
ation the patient received 1000 e.c. of saline Avith 5 per cent glucose. The time 
•of operation consumed tAventy-eight minutes. Upon returning to her room 
she Avas gwen 500 c.c. of plasma. 

Pathologic Report.— Specimen consisted of both tubes and a .small mass ot 
spongj^ placental-like tissue. The fimbriated end of one tube revealed the 
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The simple primary operative procedure described here served several very 
useful purposes: (1) it provided an outlet for menstrual blood; (2) it i^rovided 
a canal for coitus, and (3) it made impregnation possible. 

References 

. Whittemore, W. S.: Am. J. Obst. & Gynec. 44: 516, 1942. 

. IVagner, G. A.: Arch. f. Gjmak. 120: 136, 1923. 

. Wagner, G. A.: Zentralbl. f . Gynak. 51: 1302, 1927. 

. Baer, J. L.: Am. J. Obst. & Gynec. 36: 518, 1938. 

104 South Michigan Ave. 



SIMULTANEOUS TUBAL ABORTION AND UTERINE PREGNANCY 


H. Acosta-Sison, M.D., F.P.C.S., Manila, Philippine Islands 

(From the Departments of Ohstetries and Gynecology, University of the Philippines) 

T he concomitant existence of uterine and tubal pregnancy is rare. Parry^ 
states that out of 500 cases of tubal pregnancy 22 were simultaneous with 
uterine pregnanejL He called such a condition as combined pregnancy in con- 
tradistinction to the term compound pregnancy which is applied to cases of 
intrauterine pregnancy superimposed on a previously existing ectopic pregnancy 
that has terminated in lithopedion formation. 

On summai’izing the eases in the literature as publi.shed successively hy 
Novak^ in 1926, Gemmel and Muri-ay^ in 1933, Mathieu'* in 1937, Ludwig'’ in 
1940, and Howard® in 1945, tliere are 356 and, witli the addition of the present 
case, presented for the first time in the Philippines, the total up to 1946 is 357 
cases. 

Double ovum twins are of frequent occurrence in uterine pregnancies. This 
may explain the existence of concomitant tubal and uterine pregnancies; the 
difference of the Uvo conditions being only in that one ovum is implanted in the 
tube and the other in tlie uterus. But since the site of implantation is different, 
one being tubal, and the other uterine, the time of impregnation mu.st also be 
different. In other words such a combined pregnancy must be the result of 
superfecundation or the impregnation of the ova on different occasions. AVhen 
the uterine pregnancy is older than the extrauterine one, the difference of the 
two at the mo.st is less than three months. The reason for this is that at the end 
of three months the uterine cavity becomes obliterated by the close application 
of the decidua capsularis with the decidua vera rendering impo.ssible the 
uterine passage of the spermatozoon. The uterine pregnancy can be over three 
months older than the extrauterine pregnancy only if the extrauterine preg- 
nancy fails to grow and causes no abnormal .symptoms while the uterine preg- 
nanc,Y proceeds in its development towards term. The usual fate of a tubal 
pregnancy, however, is that it ends in either tubal aboi’tion or tubal rupture long 
before it reaches the third or fourth month. 

For the reasons given above, it is hard to explain the great discrepancy of 
age of the case reported by Clarke' and the one reported by Moudry and asso- 
ciates.® In Clarke ’.s' ease, the tubal pi-egnancj’’ was two months old while the 
uterine pregnancy was at term. In Moudry ’s® case the tubal pregnancy was 
five weeks and the uterine pregnancy was eight months. Both cases pre- 
suppose that the tubal impregnation took place when the uterine pregnancy 
had advanced to at least six months long after the complete obliteration of the 
uterine cavity rendering impo.ssible the ascent of the .spermatozoon. The only 
explanation po.ssible is eithei- that the .spermatozoa can live many months in the 
pelvic cavity or in the tube and impregnate later, or that the tubal pregnancy 
became arrested in its growth and failed to show signs of rupture until after 
many months. Either event, if po.ssible, is indeed very unusual. 

Case Report 

L. A., 30 years old, was admitted to the Philippine General Hospital on 
Sept. 11, 1945, because of hypogastric and lumbar pains, slight vaginal bleeding, 

the general weakness. , , 

She had had ten pregnancie.s, all ending in full-term deliveries. Ihe Ja.si 

child was 2 years and 9 months old at the time. 

700 



Volume 54 
Number 4 


BILATERAL SIMULTANEOUS TUBAL PREGNANCY 


699 


presence of a protruding saclike structure in which there was a tiny rent. The 
lumen was found to be dilated. The fimbriated end of the other tube was con- 
gested, and there was some spongylike material present which covered the lining. 

Slieroscopic examination of a section of tube revealed a marked thickening 
of the walls due to fibrosis, fatty infiltration, and edema. The mucosal papillary 
structures were flattened and markedly distorted. There was a moderate infiltra- 
tion of the mucosal papillaiy structures ■with lymphocytes. Another section of 
tube showed considerable distortion of all the normal histologic structures and 
an infiltration of the walls with decidual cells. There were also a few well-defined 
chorionic villi present, A section of tissue expressed from the tube revealed it 
to be definitely placental in character. It was made up of large edematous ap- 
pearing chorionic villi. 

Diagnosis: Bilateral tubal pregnancy. The patient’s postoperative course 
was uneventful. She was discharged from the liospital on December 17 and 
classified as recovered. Subsequent to her leaving the hospit-al, she was seen at 
her home, and also at my office on Jan. 6, 1947, and her last office visit was Feb, 
3, 1947, at which time she was fully recovered. 



special Article 


AN OUTLINE OF THE CONDUCT OF PHYSIOLOGICAL LABOR- 

Gbantly Dick Read, M.A., M.D. (Cantab), London, England 

XV/HEN parturition is neither inhibited nor disturbed by mechanical, chem- 
W ical or psychological factors it ma}'’ be termed physiological labor. 

All interference when there is no inhibitory or disturbing factor super- 
imposes a pathologic state upon a physiologic function. 

Mechanical and chemical abnormalities are observed and treated accord- 
ing to the principles of good obstetrics — .such conditions are relatively rare. 
Psychological and therefore psychosomatic aberrations are seldom diagnosed 
or treated before or during childbirth. They complicate the large majority 
of labors. They are the direct cause of interference in 90 to 95 per cent of 
maternity eases, thereby being re.sponsible for much maternal and infant mor- 
bidity and some mortality. 

Physical injuries sustained during labor are carefully repaired because it 
is recognized as essential for the future health and marital happiness of the 
woman, P.sychologieal injury sustained during labor is neither avoided nor 
repaired, yet it is not generally recognized that, because of this obstetric over- 
sight, the future health and marital happiness of thousands of women are 
being destroyed every year. By consideration for the psychosomatic aspects 
of labor, maternal morbidity is decreased mainly because interference is min- 
imized. The decline in infant morbidity is appreciable, and is largely due to 
the fact that forceps operations, deep narcosis, and prolonged anesthesia are 
seldom required for delivery of the child. Physiologic mothers, Avith few ex- 
ceptions, insist upon breast feeding their babies — a conscious sense of achieve- 
ment and pride makes childbirth an event to be repeated and not avoided. 
One or two child “families” are unsatisfying, for these women and the ab- 
sence of frustration or feeling of “having let her child doum” enables a nor- 
mal development of the instinct and philosophy of motherhood which in turn 
stabilizes family life upon which the future progre.s.sive development of human 
society depends. 

What are the procedures that we employ to enable a woman to have her 
child in this way? It is necessary that a Avoman should not be just a passive 
subject for treatment but a properly prepared and educated eollaborator m 
the birth of her child; therefore, at the time Avhen labor starts she will haA'c 
been prepared by understanding the signs and symptoms of commencing labor. 
She will have been told that the boredom of the last fortnight is normal and 

•Presented by invitation, at a meeting of tbe Maternity Center A.c.sociation, New York 
Academy of Medicine, Januar>' 17, 1047. 
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Her last menstrual period occurred in the latter part of May, 1945. In 
July she had morning siclcness in the form of nause'a and vomiting. In the 
middle pari of August slie had slight vaginal bleeding for three days. And for 
the last nineteen days she has been having abdominal and lumbar pains and 
general weakness. 

Her mother died of pulmonary tuberculosis. 

Physical examination showed impairment of breathing over the right inter- 
scapular and base regions, muscular rigidity and tenderness over the lower 
abdomen, specially on the right side. The fundus uteri could be palpated two 
fingerbreadths above the symphysis. Vaginal examination showed the uterus 
to be enlarged to the size of two mojiths’ pregnancy, and at the right fornix 
could be felt a lender sausagelike mass. 

The diagnosis on admission was pregnancy at 2 months complicated by acute 
salpingitis of the right tul)e. So she Avas given sulfonamides, bromides, and 
vaginal douches. Her abdominal pains improA^ed, but suddenly on the ninth 
day after such treatment she had acute abdomijial ])ain and much tenderness 
in the someAAhat full right fornix. She Avas immediately operated upon. 

On laparotomy, much fresh and clotted blood Avas found in the peritoneal 
cavity. The right tube AA^as atiw much enlarged and congested and filled 
Avith dark clotted blood mixed AAuth chorionic tissue Avhieh Avas being extruded 
through the infundibulum. The right OA^aiy, left tube, and left OAmry AA^ere 
normal. The' uterus Avas enlarged to the size of a tAvo months’ pregnancy. 

The postoperatiA^e diagnosis aa'Us tubal abortion, one month ; uterine preg- 
nancy, tAvo months. 

Except for slight vaginal bleeding on the third day Avhich, hoAA'ever, subsided 
after tAAm days, and a slight CA'ening rise of temperature, her recoAmry AAms 
smooth, and she Avas discharged on the eighteenth postoperative day. 

In the folIoAA"-up, hoAvcA'er, she told us that\one month after she returned 
home AAdien she resumed her household activities, she aborted. Her usual men- 
struation reappeared one month after her abortion. She Avas seen in January, 
1946. Her uterus then aa^s small and completely inAmluted. Except for the 
persistence of her cough, she aauis in fair condition. In January, 1947, she Avas 
again examined internally. The uterus AA’as small. Her menstrual periods con- 
tinued to recur monthly and Avithout pain. She Avas referred to the antitubereu- 
losis clinic for her cough, chest opprc.ssion, and afternoon rise of temperature. 
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subjected to the action of forces which are beyond her eontroL She is still 
quite happy, but between tlie contractions it will be noticed that she is quieter 
and more thoughtful. Frequently a flush over her malar bones is present. 

As the hours of the first stage in the primii^arous labor wear on, she will 
recognize the necessity for and the comfort ivhicli .she gains from i-elaxation 
during the contractions; at the same time the demands upon her patience and 
her self-confidence increase. This is purely an emotional state in the large 
majority of women and has little or no relatiomship to physical pain. By the 
time the cervix is three-fifths dilated there is a necessity for advice and it is, 
what I term, the first testing period of labor. At this time a woman must not 
be left alone. She Avants companionship; she wants the reiteration of the 
course of labor ; she wants to be told Avhat to do. She needs reassurance in 
a kindly but not OA-^er symiAathetie manner — this is not a time for too much 
sympathy but rather for fii-m encouragement, common sense explanation, and 
companion.ship. Point out to her that this strain upon her fears and fancies 
is a normal part of labor A\fiiieh Avill soon pass, but on the other hand it is an 
indication of progress and nothing A\diateAmr to alarm her — it is indeed Avhat 
Ave Avish and Avfiiat Ave expect. 

Naturally these signs and symptoms A'-ary a lot in different Avomen, but 
it is unusual that a Avell-eonducted Avoman Avill fail to reconstitute her ideas 
on labor at this point. The first testing point can be passed ea.sily if treated 
Avith understanding of a Avoman’s reactions and the influences to AA^hich her 
mind is being subjected. This is the time Avhen deep medication or sedation 
is frequently employed because of failure to understand the significance of 
the emotional as Avell as the physical changes of a Avoman at this stage. Tiding 
OA’-er the "first test" is not a difficult matter. It can be done by a nursing 
sister or an assistant or anyone Avho is present to giA’^e the necessary comfort 
and advice. Not infrequently the husband proAms to be an excellent attendant, 
and labor passes on satisfactorily until betAveen foiAr-fifths and full dilatation 
of the cei-Aux. This is the second testing period of labor and it is not a purely 
emotional change. OAving to the nattxre of the sense receptors, the ceiwix 
uteri during full dilation may be subjected to a tension AAdiieh gives rise to 
referred pain oAmr the sacral area. This is described as a backache. The 
onset of this backache Avith the increased violence of conti’actions is frequently 
a stern test for a Avoman haAung her fir.st child. My obseiwations upon this 
phase are such that I have termed it the pain period of labor, and in the ma- 
jority of physiologic labors it is the only time during Avhich the Avoman has 
actual ifiiysical discomfort. 

This is the time Avhen the attendant obstetrician should be present Avith 
the Avoman. The diagnosis of four-fifths to full dilatation is made possible by 
close observation of the emotional changes in a Avoman and may be corrob- 
orated by examination. It is the transition from the first to the second 
stage, and if this is satisfactorily conducted the Avdiole labor Avill take on a 
different character and have a best po.ssible chance of becoming a physiologic 
function. Understanding and personal attention is again required. A AVoman 
needs hand pressure or rubbing over her sacrum to comfort her. She may 
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reasonable but should not be taken too seriously. Consequently, when it be- 
comes evident that her labor has started, she is pleased and not a little excited, 
and in that frame of mind communicates with her. doctor or enters the ma- 
ternity hospital. 

In outlining the especial care which is necessary to obtain a physiologic 
labor, we must presume that all the accepted principles of good obstetrics are 
observed unless such principles cause emotional disturbance to a woman, in 
which case they should be applied in such a manner that no alarm is occasioned. 

During the early stages of labor it is not necessary to keep a young woman 
in bed, providing that she understands how to behave when the uterus con- 
tracts. It is advisable for the attending physician to see his patient as early 
as possible in labor so that he can remind her of the teaching that she has had 
and point out to her the necessity for relaxation during contractions of the 
uterus. It is also an opportunity for reaffirming his confidence in her and 
thereby strengthening her confidence in him. At the same time it is his duty 
to see that her emotional attitude towards labor is sound; that she is not 
afraid to undertake a new and testing experience. There will be no necessity 
for him to stay %vith the patient once he has assured himself that she is capable 
of conducting herself satisfactorily — ^it is not usual that the physician need 
stay for more than fifteen or twenty minutes in the early stages of labor. 

If, however, he wishes to stay so that he can watch all the phenomena 
of a normal labor and endeavor to deduce the significance of these phenomena, 
the picture presented to him will be very much as I propose to outline now. 
Unfortunately, it is not the custom to observe the phenomena of normal labor — 
it takes too much time, and the average scientist does prefer (and probably 
quite rightly) to observe abnormality rather than normality. 

As the contractions continue to get a little stronger and possibly a little 
more frequent, so the manner of the patient gradually changes. The excited 
and easily laughing girl may become more serious, not because there is any 
undue strain placed on her, but because there are certain changes going on 
in her nature, probably the disposition of her blood sugar, but this has not 
been accurately worked out yet. The attendant must bear in mind that the 
first principle of his care is that the patient should not be allowed to have 
any anxiety or cause for anxiety, therefore his words, actions, and even his 
thoiights should be along lines of confidence and truth — you cannot deceive a 
woman in labor. She should already have become acquainted with the funda- 
mentals upon which her ovm conduct must be based. She must be patient, 
self-controlled, and able to work when called upon. These cardinal principles 
upon Avhich a woman conducts her O'wn labor are very largely the cardinal 
principles upon which a woman will conduct her own life if she wishes to make 
a success of it, and this may be pointed out to her with advantage. 

The first thing that will be noticed is that a succession of emotional phe- 
nomena, which are obviously correlated with the physical changes, occurs dur- 
ing the progress of labor. As the ceindx dilates to about two-fifths, a woman 
becomes more conscious of the trial that she is undergoing; she recognizes 
that, although there is no discomfort attached to the contractions, she is being 
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She should also be instructed in the use of her analgesic apparatus, either 
Minnitts gas and oxygen or trichlorethylene inhaler, and it is placed within 
lier reach to be used if she needs it. 

When the second stage contractions have become well established and the 
head is advancing through the birth canal, the bearing down effort may be 
urged and increased. During the first stage the posture of the patient is of 
little importance, but in the second stage a definite posture must be assumed. 
After considerable experiment and trial the dorsal position has been found to 
have advantages over any other. One pillow under the shoulder blades and 
two pillows under the head and neck raises her upper back to an angle of 
about thirty degrees to the bed. With the onset of a contraction the knees 
are raised and held by the woman herself, with her hands either over the 
knees or in the popliteal spaces — ^the legs are widely separated. This is the 
posture of open squatting, but the body weight is taken on the lower back 
instead of on the feet. 

With the onset of a contraction, the "woman is warned to take two deep 
breaths and not to push until the uterus pushes for her. Then she holds her 
breath after a full inspiration and pushes dovm, takes a second breath, and 
again exerts an expulsive infiuenee until the contraction wears off. She then 
puts her legs dovm, shuts her eyes, takes two or three more deep breaths and 
relaxes completely. In this way a marked stage of amnesia is induced be- 
tween the contractions, and in a semi-conscious restfulness she will lie oblivi- 
ous to her surroundings and her discriminatory and discretional senses will 
be lowered. Quiet peacefulness should reign in the labor ward, and noise of 
any sort must be avoided. Conversation should be eschewed unless the ob- 
stetrician wishes to advise or instruct her. This is best done immediately 
after a contraction, before she becomes completely relaxed again. 

These periods of amne.sic relaxation have two salutary influences upon 
labor. They ensure complete re.st and maximum restitution of the hard- 
worked muscles, and by inhibiting .sympathetic nerve impulses allow full and 
free circulation within the uterus so that a complete interchange of blood 
takes place, and the metabolites of muscular effort are not retained. The 
expulsive power of the uterine and skeletal muscles is thereby enhanced. 
Inertia or fatigue of a woman or her uterus rarely occur, and the necessity 
for forceps extraction consequently is minimized. 

Careful observation should be made of the emotional changes of the sec- 
ond stage of labor. At first there is a revival of a woman’s personality after 
the transition from the second testing period to the establishment of expulsive 
contractions. She will express relief and confidence and be alert to her sur- 
roundings, asking pertinent questions about the progress and duration of 'her 
labor. As the head passes deeply into the birth canal, the onset of amne.sia, 
■while relaxing between contractions, "ttall be observed. In mid cavity a care- 
less primitive self may appear. With the onset of a contraction a woman 
may tersely order her attendant to do this or that. A most docile and cul- 
tured person may say in commanding tones “Come on, another one — hurry up, 
hold my legs.” They may give vent to expletives and belchings of no uncer- 
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desire, during the contractions, a hand to hold ; she may need a word of advice 
or a word of encouragement. This is variable in the different types of women 
that we have to deal with, but it must be recognized that this is the -time above 
all others when an obstetric attendant should be present with the patient, for 
once this transition from the first to the second stage has been completed 
labor becomes a simple and interesting affair. 

It is also at this time that a woman should be given an anesthetic should 
she require it. She should not be allowed to use the apparatus for self-induc- 
tion. If she is given gas, triehlorethylene or gas and oxygen, the labor is in 
no way disturbed and there is no necessity to continue the anesthetic once she 
has assumed the second stage. If she finds the discomfort in her back more 
than she wishes to tolerate there is no reason why an injection of demerol 
(pethedin) should not be given, but the large majority of women will recog- 
nize that this discomfort is purely transient if they are told of it; they will 
agree and understand that the backache is not one Avhich will increase, but 
one which will pass off, as indeed it does. 

I frequently say “If, with help, you can put up with this for perhaps a 
dozen contractions, the backache will go, but I leave it to you to say whether 
you wish to have anything to relieve the discomfort or not.” Most women 
say “No, it isn’t as bad as all that but it feels as though its going to get much 
worse;” and that is one of the things about labor which must be carefully 
understood. So many of its sensations are threatening — ^they feel as if they 
are going to get very much worse, therefore they wake up in a woman’s mind 
all the associations that she has of labor and all the fear-producing propa- 
ganda that has crossed her mind during her young adult life. Strict attention 
should be given to the breaking down of these fear-producing threatenings 
of discomfort during labor. 

Once the second stage expulsive contractions are established, the woman 
changes entirely. She enjoys the effort that enables her to take some part; 
she is more than willing to admit that the passive patience of the first stage 
had become a great trial to her and now, “thank heavens,” they say, “I can 
do something to help my baby into the world.” 

The early establishment of expulsive contractions can often be noticed 
when the Avoman takes a deep breath as she should when each contraction 
starts. The expiration Avill frequently be checkered or halted by a little 
laryngeal eatch. It is quite involuntary, and it is the first indication of the 
establishment of expulsive contractions. Once that is heard she may be told 
to hold her breath “at the top” of the next contraction — she Avill understand 
from her oAvn sensations what is meant by “at the top of.” It is inadvisable 
to Suggest that a woman pushes doAvn or bears down at this stage — there is 
no advantage to be gained from it and she should be advised to follow the 
lead of her uterus and to change her routine from relaxation during the con- 
tractions as Avas necessary in the first stage, to relaxation between the contrac- 
tions Avhich is beneficial in the second stage. 

At this tinie a Avoman should be told of the rupture of the bag of waters, 
for a sudden rush of fiuid from below may be very alarming if unexpected. 
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stood. And finally, it remains down and crowns.' This early crowning con- 
stitutes the fourth and final testing period, of labor. The tightness and stretch- 
ing is such that women feel they must split, and an instinctive protective 
resistance niay result in an effort to tense the muscles of the outlet. 

At this stage the knees should be kept up and not allowed to go down 
onto the bed again. They should be held at an angle just beyond ninety 
degrees to the bed, and the left leg held by an assistant. The right foot, if 
not supported by a second assi.stant, rests on the left hip of the attendant. 
The bearing down effort should be .stopped. At this time a woman can breathe 
in and out and not hold her breath, allowing the unaided uterine effort to 
advance the head without violence. The patient should be kept under firm 
control, and after two or three contractions the vulval margin loses its sensi- 
tiveness, except at the upper quadrant by the clitoric folds. The extending 
head slowly lifts the occiput above the pubis. 

A soft woollen pad should be held in the palm of the right hand to exert 
gentle pressure on the face and chin to prevent extension of the head before 
the pubis is well into the nape of the baby’s neck. Lifting the chin is a sure 
way of tearing the perineum and it should be guided upward with the oc- 
cipito mental line as closely as possible at right angles to the vulval orifice. 
In this waj’’ the smalle.st diameter of the head passes through the outlet, and 
many tears and episiotomies are avoided. 

The delivery is not painful and the woman is frequently surprised to hear 
the first grumbling cry of her baby. The arms are freed, usually the posterior 
first but if an anterior hand presents, bj'’ passing the elbow across the infant’s 
ehe.st the ai’m may be delivered and the pressure on the perineum released. 
When both arms and shoulders are delivered and the cord is freed, the rotation 
of the shoulders should be completed by gently turning the child face to pubis 
Avhile aAvaiting the next contraction. At this point it is my custom to Avipe 
the bab5’’’s face and most mothers like to hold the hand of their child. There 
is' no discomfort but rather elation and excitement. They demand to know 
its sex but are told that they must AAmit for the next contraction as its body 
is not fully born. The child is then delh’-ered sloAAdy and gently by carrying 
the body upward over the pubis. 

After the cord has been separated, the infant is Avrapped in a towel and 
handed immediately to its happy and delighted mother. Her emotional state 
is noAv that of pride and achievement — she is transfigured and appears to be 
a neAV and different person from the AA'oman AA’^ho, but a short time preAoou.sly, 
labored for her child. As she takes her infant, a hand .should be placed on 
the fundus of the utenis and it Avill be felt to go into a firm and prolonged 
contraction AA'hich is a manifestation of psychosomatic reaction. After a feAV 
minutes the child is placed in a AA^arm cot and the Avoman is given a drink 
of hot glucose and Avater. 

The third stage is explained and AA'hen the contractions of the uterus be- 
come strong enough for her to feel the de.sire to push doAvn, or Avhen the 
placenta is in the Amgina, she is asked to give a long expulsive effort to squeeze 
out the .spongy afterbirth. 
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tain quality with neither embarrassment nor apology. Such incidents are not 
remembered and often cannot be recalled after the child is born. A careless 
untidiness adds an element of drama which should not be mistaken for dis- 
tress. But at this time care should be taken to detect the tim'd testing 'period 
of labor. 

When the occiput starts its rotation to the front and commences to exert 
direct pressure on the pelvic floor, the emotional state of a woman undergoes 
a sudden and sometimes violent change. It is an important phenomenon that 
is too frequently overlooked. A feeling of pressure is experienced which is 
alarming and intense, and the reaction is frequently one of exasperation lead- 
ing to the expectancy of acute pain. It is the point at which the threat of 
pain is so real that women demand immediate relief, not for what is but for 
what they feel is imminent. 

A woman obstetrician of wide experience discussed with me during the 
birth of her child all the phenomena I had recorded and the significance of 
them to her as a patient. Of this third testing period, she said, “It was the 
only time during labor that I was actually frightened because, although I was 
expecting these sensations, I had no idea they would be so intense.” Although 
her sensations may . have been intensified by severe injuries at a previous con- 
finement, her observations are of importance. 

Warn a woman, immediately this stage is detected in her behavior, 
that the feeling of pressure or even bursting through the rectum will not ma- 
terialize. It is a further threat and Avill pass in two or three contractions. 
Ask her “Is it painful or does it threaten to be painful?” and advise her not 
to squeeze her anus up against it but to allow everything to go loose and 
bulge out beloAV. Eemind her that the anesthetic is by her side to use if she 
wishes. With the restoration of confidence the severity of the sensation speedily 
diminishes, and the bag of membranes, occiput, or caput succedaneum comes 
into vieAv. If she is told that the head is visible her effort syndrome is re- 
stored and she again exerts herself to expel the child. 

The facial expressions and grunts of a Avoman must not be mistaken for 
pain. The willingness to take an analgesic is a much better basis for the 
diagnosis of pain than the outward appeai*ance that accompanies physical ex- 
ertion and strain. The facial expressions of agony in athletes are not a demand 
for anesthesia, but evidence of unrestricted determination which, with victory, 
gives place to the exaltation of successful achieA’'ement. I frequently receiA'e 
letters of complaint from women Avho have been forced to take an anesthetic 
by a sympathetic and misguided attendant Avho has mistaken their facial con- 
tortions and grunts for agony and so robbed them, in spite of their remon- 
strances, of the Ausible and tangible fruits of victory. A more careful under- 
standing of the phenomena of the late second stage of labor and their true 
significance would prevent many disappointments and torn perineums, and 
not a few hurried Ioav forceps deliveries. 

As the head comes doAATi on the iJerineum and the anus is dilated, its 
advance and retreat should be explained — ^for, as it slips back, a feeling of 
frustration and disappointment is experienced if this feature is irot under- 
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trial from beginning to end. Others are conscious only of the changes at the 
second testing period which is the most constant of all, whereas labors are 
attended in which all four testing periods present a demand for obstetric 
skill and understanding. When a phenomenon reoccurs from time to time 
throughout a series of physiologic labors, its significance should not be over- 
looked, for it is unlikely that a constantly recurring incident is devoid of 
importance. 

It is obvious that these observations call for a much fuller understanding 
of the physiologic and eliemieal changes that occur in normal childbirth. In 
spite of the clinical advantages, so Avidely demonstrated by those who teach 
and practice natural methods, this approach is only in its infancy, '^^^len ade- 
quate investigation has been made it is likely that a more complete under- 
standing of the normal Avill enable us to reduce the incidence of abnormality 
and morbidity in pregnancy, parturition, and puerperium. 


Table III. Cojiplication.s of Labor 



1 CROUP A 1 

GROUP B 

Fetal distress 

7 

1 

ROL to BOP 

1 

1 

Retained placenta 

1 

2 

POP to brow 

2 

0 

Face to pubes 

1 

0 

Ruptured membranes and med. and. 

2 

0 

Secondary uterine inertia 

1 

1 

Nipped anterior lip. 

1 

1 

P.P.H. 

1' 

0 

Prolapsed arm and posterior 

1 

0 

Disorderly uterine action 

0 

1 

Low transverse arrest. 

0 

1 


Cohmn A in Tables I, II, and III gives 100 consecutive cases where women have at- 
tended the antenatal classes, and tlicr pliysiotherapists have had full opportunity of being 
present throughout labor. All were booked patients. 

Column B gives 100 women in the same age groups taken at random from the wards on 
the same day, where possible, as the delivery of the column A women. All were booked 
patients. Both columns concern primiparas only. 

Onh^ those women are included wliose labors appeared to be likely to run a normal course 
when labor started. If labor became complicated later the case has been included. 

These women were prepared bj^, but the labors were not conducted by, attendants familiar 
with the procedures for securing a physiologic childbirth. 

Further information for details of the method may be found in the author’s books: 
lievelation of Childhirth and The Birth of a Child, published in America by Harper and 
Brothers, New York. 
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Table I Statistics of 100 Consecutiit: Delivebies of Women Attenping the Training 
FOB Childbirth” Classes at a Maternity Hospital in the Midlands— With Controls 


GROUP A 

(training classes) 


Average number of hours in labor 
Average number of attendances at classes* 
Forceps 

Cesarean section 
Drugs and analgesics 
Analysis of above : 
l^Iinnitts 

Morphia and Hyocine 

Mist 3 XVs 

Heroin 

Pitocin 

General anesthetic 

Nembutal 

Pethidine 

Pituitrin 

Chocolate drops 

Seconal 

Chloral h 3 ’'drate 

S 3 Tup*of chloral 


16 hr. 23 min. 


N. B. Drugs n-ere never withheld in this 
♦Thirty-one cases attended over 10 times, 
hours, forty-six minutes. It would therefore 
minimum number of attendances (say 10) when arranging classes, 
weekly attendance throughout pregnancy. 


GROUP B 
(CONTROLS) 


20 hr. 26 min. 


7.7 

9% 

13% 

0% 

1% 

42% 

98% 

5 cases 

76 cases 

7 doses 

29 doses 

9 doses 

25 doses 

17 doses 

28 doses 

3 doses 

2 doses 

10 cases 

16 cases 

6 doses 

6 doses 

3 doses 

3 doses 

2 doses 

2 doses 

1 dose 

2 doses 

2 doses 

1 dose 

1 dose 

1 dose 

1 dose 

3 doses 

IP A. 


The average time in labor for these is thirteen 
seem that there might be a case here for a 
The ideal is, of course, a 


Table II. 

Complications of Pregnancy 



I GROUP A 

1 GROUP B 

Broecli extraction and version 35/52 

4 

2 

Monila vaginitis 

1 

0 

Overdue — ^medical induction 

10 

15 

B.U.A. — high head 

2 

4 

Pro-eclampsia 

5 

5 

A.P.H. 

4 

2 

Hydramnios 

■ 1 

0 

Punctured membranes 

2 

9 

Eemoval fibroid 

1 

0 

Undiagnosed twins 

1 

(diagnosed) 1 

!Mitral stenosis 

0 

4 

Chronic nephritis 

0 

1 

Pleurisj' and bronchitis 

0 

2 

Anemia and hypertension 

0 

1 


Such labors can be seen in the majority of healthy well-conducted women. 
There is rarely any hemorrhage, and seldom more than four to five ounces. 
Obstetric shock is not seen and lacerations are unusual. The well-being and 
happiness of the mother is impressive and the lusty health of the infant grati- 
for the major anxieties of labor are in the third stage and from these, 
in this way, the obstetrician may be protected. 

It should be understood that no two labors are alike. They vary as widelj^ 
as the natures of women. Thej^ are influenced by association, environment, 
and teaching. The experience and ability of the attendant is an important 
factor, for upon that the confidence and self-control of the woman depends 
to a large extent. 

The four testing periods of labor vary in the intensity of their manifesta- 
tion. IMany women may give birth to a child without displajdng a phase of 
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of cases was designated as the propliyiaetic group. Twenty of the thirty patients were alive 
five years after first being seen, giving an absolute cure rate of G6.6 per cent. The remaining 
133 patients were termed recurrent cases. They included many inoperable patients with fixed 
utefi and large abdominal masses. There were also recurrences in the vaginal vault and about 
the hymeneal ring and urethra. And finally, there Avas carcinoma of the cervical stump. 
There were 33 five-year cures in this group, giving an absolute cure rate of 24.8 per cent. 
The prognosis is determined by the gross extent of the disease and by the histologic type of 
carcinoma. The gross extent of the disease with its progno.stic significance is as follows: 
dividing the five-year end results into five specified groups. Group 1, uterus not enlarged, G6 
per cent salvage; Group 2 a, uterus not enlarged greater than a 24^-month gestation, 37.9 per 
cent; Group 3 a, carcinoma extending to the cervix, 24.3 per cent; and Group 3 b, carcinoma 
beyond the uterus, 11.2 per cent salvage. The tumors ^vere also divided into histologic types 
for the purpose of prognosis, grades 1 and 2 giving a 47.2 per cent salvage, grades 3 and 4 
giving a 22.8 per cent salvage and adcnoacanthoma giving a 51.3 per cent salvage. No true 
evaluation of the difference between operative and radiation tlierapy could be made because 
of the fact that there were more cases in the radiation group and, in the main, these also were 
the more severclj’ ill. Neither could the question of cure rate from hysterectomy wdth or with- 
out radiation be solved. L. M. Heli.man. 


Buschke, Franz, and Cantril, Simeon T,: Treatment of Carcinoma of the Uterine Cervix, 
West. J. Surg. 55: 152, 1947. 


The evolution of radiation therap}'- in the treatment of carcinoma of the cervix is re- 
viewed. The basic principles of treatment used by the author are those of the Curie In- 
stitute originally described by Eegaud and his co-workers. The vaginal applicators used 
for treatment are those developed at the Holt Radium Institute in Manchester, England. 
Minute attention is given to the details of anatomic distribution of the radium. In all 
cases, except Stage 1, the radium is followed by roentgen therapy. Rectal and bladder 
complications arc more frequent if roentgen therapy precedes the radium therapy. 

The results of treatment are as follow's, based on the five-year cure rate: 


Stage 1 — 83% 

Stage 2 — 56% 

Stage 3 — 38% 

WlLIJAM BiCKEns. 


Halherstaedter, L,, and Hochman, A.: The Artificial Menopause and Cancer of the Breast, 

,1. A. M. A. 131: 810, 194G. 

The authors review extensively the literature of artificial menopause in cancer of the 
breast both in human beings and in experimental animals. The authors treated GO women 
.suffering from cancer of the breast and its metastases by producing artificial menopause with 
x-radiation of the ovaries. Thirty-four women, or 5G per cent, benefited from this treatment. 
The improvement due to the interruption of estrogenic secretion is of short duration, since 
vicarious estrogenic secretion from other sources than the ovaries intervenes. Typical adeno- 
carcinomas are more susceptible than anaplastic cancer of the breast due to the estrogen- 
inhibiting influence of the artificial menopause. WiIjLIAM Bekman. 

Black, B, Marden, and Howe, Rtilon F.: Primary Carcinomas of the Breasts, Uterus and 

Colon, Proc. Staff Meet, hlayo Clin. 21: 484, 1946. 

hlultiplo primary malignant lesions have been found most frequently at autopsy, and them 
differentiation from recurrent or metastatic malignant lesions has been based on patholopea 
rather than on clinical findings. The clinical diagnosis of multiple primary malignant lesions 
has been more difficult to establish. 

In the case reported the patient was first seen at tho Mayo Clinic in .July, 193J; si 
came to the ho.spital within a few days after her physician had discovered a small nodu o 
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Graham, M.; The Effect of Eadiation on. Vaginal Cells in Cervical Carcinoma. I. Descrip 

tion of Cellular Changes. H. The Prognostic Significance, Surg., Gviiec. & Olj.st. 84: 

166, 1947. 

Two extremely significant papers are pr-esonted wliicli diseu.ss tlie effect of radiation 
therapy on vaginal cells as shown by the vaginal smear technique and the i)rognostic 
significance of this change in carcinoma of the cervix. In tlie first paper 206 cases of cervical 
carcinoma treated by radiation therapy were studied by tl\is method. The changes seen in 
the cells were comparable in cveiy respect to the irradiation changes seen in cervical hiopsy 
in similar tjqies of patients. The pyknosis and degeneration of nuclei, the swelling and 
vacuolization of cytoplasm, the evidence of abnormal mitoses and leucocytic infiltration with 
the formation of giant cells, are all seen in vaginal secretion just ns they appear in cervical 
biopsies. The author points out that the vaginal smear method is a much simpler way of 
studying the reaction of both tumor and normal cells. It is often difficult to do serial biopsies 
on treated patients. 

The second paper concerns the prognostic significance of these changes in 73 instances 
of cerwcal carcinoma. It is pointed out that there arc two types of response as seen by the 
iraginal smear method. Tlie good response shows a rather rapid disappearance of malignant 
cells and an equally rapid appearance of radiation change in the normal cells of the vaginal 
secretion. The poor response on the other hand sliows neither a disap])earance of malignant 
cells nor any marked radiation change in the normal cells. In the 73 cases studied, divisions 
into two groups, i.e., good and poor response to radiation, gave a prognostic accuracy of 88 
per cent. While the follow-up of tliese cases is admittedly short and the series extremely small, 
nevertheless earlier work on ccr\'ieal biopsy would seem to substantiate the claims made in 
this paper. If the method holds good after furtlier study and longer follow-up, then it will 
give an excellent means for early prognosis as to the effect or lack of effect of radiation 

L. M. Heouman. 

Taylor, Howard C., Jr., and Becker, Walter E.: Carcinoma of the Corpus Uteri, Surg., 

Gynec. & Obst. 84: 129, 1947. 

This paper contains a review of 531 histologically verified cases of carcinoma of the 
ody of the uterus which were admitted to Memorial Hospital during the period 1926 to 1940, 
inclusive. The total five-year cure rate was 38 per cent. There were 386 primary cases of 
which 39.9 per cent were alive and well in five years. If the patients who were lost track of 
Wien free from cancer, and those dying of intcrcurrent disease unrelated to carcinoma were 
subtracted, the five-year cure rate was approximately 45 per cent. There were 163 patients who 
received pmr treatment for carcinoma of tlie body of the uterus, who were admitted to the 
emonal Hospital during the fifteen years under consideration. Thirty of these patients 
presented no clinical evidence of carcinoma, and the diagnosis was confirmed only by reviewing 
the microscopic material from the institution in wliieh they were originally treated. This group 
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Mm. Masse, Traissac and Dax: Treatment of Endometriosis of the Rectovaginal Septum 

hy Implantation of Testosterone Pellets, Compt. rend. Soc. Franc, do Gynec. 26: 

105, 1946. 

Tlie authors, discouraged by necessity of frequent injections of testosterone propionate 
necessart' to control the pain of endoniotrious, decided to implant pellets of this drug to over- 
come this problem. In two cases the authors implanted such pellets; 200 mg. and 300 mg. 
in the respective instances. 

In the first case, a woman, aged 40 yeans, gave a history of menorrhagia, polymenorrhea, 
severe dj'smenorrhea associated with perineal radiating pains. Clinically there were present 
two nodules the size of small hazelnuts with smaller areas of endometrius of the cul-de-sac 
and rectovaginal septum. Intramuscular injections of testosterone, 100 mg. per month, 
gave but minimal relief of pain. In February, 1946, a 200 mg. pellet was implanted. The 
effect was immediate, menses became regular, perineal pain disappeared, and, while the 
nodulation of the involved areas could be felt, they were no longer painful. 

The second case was a 44-year-old woman submitting a history of dysmenorrhea of in- 
creasing severity and associated for six months with rectal tenesmus. A chocolate cyst was 
removed through laparotomy at which time rather rectovaginal endometriosus was discovered. 
Ten da3'’s later a 300 mg. testosterone propionate pellet was implanted. Since that time 
the menses recurred regularly and without pain. C. E. FonsOME. 


Gynecology 

Arostegui, Gonzalo E., and Blanco, F. Leon: Brenner Cell Tumors of the Ovary: A 

Literature Review and Presentation of Three Cases, Rev. cubana de obst. y ginec. 7: 

27, 1945. 

The authors review the literature on the topic of Brenner cell tumors of the ovary 
as evaluated from 84 references. They add three new cases of their own to the medical 
writings. Their patients were aged 33, 34, and 60 years, respectively. In all instances the 
tumors in their series were unilateral and localized in each case in the right ovary. Grossly 
the tumors varied in size, viz.: (1) 4 by^ 3 by 2 cm., (2) 12 by 10 by 5 cm., and (3) 5 cm. 
in diameter. Histologically', they were all classed as Brenner cell tumors of Mey’cr's Group A. 

C. E. Folsome. 

Shaw, H. N., and Gaspar, John: Chronic Salpingitis, West. J. Surg. 55: 81, 1947. 

An attempt is made to evaluate .sulfonamide therapy in the treatment of acute pelvic 
inflammatory disease. It could not be demonstrated that resolution of the inflammatory 
process proceeded more rapidly’ when sulfonamides were added to the usual supportive treat- 
ment. Management of this condition at the Los Angeles County’ General Hospital now is 
limited to bed rest, adequate diet and the sulfonamides only’ in very acute cases without 
pelvic masses. The white blood cell count and sedimentation rate are held to be rather accurate 
indices of the degree of inflammatory activity. 

The presence of inflammatory’ masses persisting after adequate conservative treatment is 
considered an indication for operation. Deep cautery- of the cervix always precedes opera- 
tion and, where the inflammatory process is extensive, the removal of both tubes, both ovarie.s, 
and the uterus is indicated. In cases where purulent material is spilled, 5 to 8 Gm. of 
sulfonimide crystals are left in the peritoneal cavity-. The appendix should be removed as 
routine. 

There were 11 deaths in these 759 patients who comprised this study-. Two of the.se 
deaths resulted from advanced pelvic tuberculosis. Seven patients died of peritonitis with 
or without obstruction. One patient died from peritonitis originating in a ccrv-ica] stump 
abscess. Perhaps she could have been saved with proper drainage. 


WIImIA^t Bickers. 
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in the right breast. A radical mastectomy was done and the tumor was found to be an 
adenocarcinoma grade 2; there was no involvement of the regional lymph nodes, but post- 
operative roentgen therapy was emploj-ed. Two years later, in June, 1941, a small tumor was 
found in the left breast on routine examination. In the area of the radical mastectomy on the 
riglit side there was no evidence of local or regional recurrence. A left radical mastectomy was 
done; the tumor was found to be an adenocarcinoma, gi’ado 4, with no evidence of lymph 
node involvement. The patient was in good hcaltli until May, 1943, when her menstrual 
flow increased in amount; and in the next six months the menorrhagia became continuous, 
so that in ISTovember, 1943, a total hysterectomy was done at another hospital. An adeno- 
carcinoma, grade 1, of the fundus of the uterus was found. Tliis diagnosis was confirmed 
by examinations of sections of tlie malignant tissue at the Clinic. The patient was again 
admitted to the Clinic in October, 1945. For a year she had noted a mass in the right 
quadrant of the abdomen, and in the last few months had had cramping abdominal pains 
and constipation, with considerable loss of weight. A diagnosis of carcinoma of the ascending 
colon was made on x-ray examination. Eadical resection with a side-to-side ileocolostomy 
was done. The tumor was found to be an adenocarcinoma, grade 2, which had involved 
the regional Ijunph nodes. The carcinomas in this case fulfilled Goetze’s criteria for multiple 
primary malignant lesions. 

The authors suggest that with earlier recognition and improved treatment of carcinoma 
of various t 3 ’pes, more patients' will survive the treatment of one neoplasm for long periods 
and that it seems probable that a larger number of cases of multiple primaiy carcinoma will 
be recognized. The necessity for the careful follow-up of cancer patients is evident. 

Harvey B. Matthews. 


Endocrinology 

Breteche, M.: Hypothyxoidal Cervicitis, Corapt. rend. Soc. Franc, do Gynec. 26: 114, 1946. 

Breteche, in his study of a case of one-child sterilitj-, in a 25-year-old woman, observed 
a correlation of hj'pothyroid state and refractive cervicitis resistant to local therapy. Eepeated 
coagulations of the cervix, sulfonamides, and other therapy' failed to dear up this condition. 
However, because of a nodular goiter and a gradually developing hypertlij-roid state with 
cardiac and ocular sj'mptoms, the basal metabolism rate changing from -11 to a +18, a hemi- 
thj'roidectomj' was done. The basal metabolism rates then fluctuated from a -25 to -59 per 
cent, necessitating thyroid extract. As long as the thjToid was administered the cervicitis 
and “erosion” disappeared. A reduction of the thj-roid reproduced cervical symptoms. 
Incidentally, the patient became pi-egnant twice, delivering two normal children. 

Because of the above cases the writer reviewed 263 cervicitis cases. He found that 226 
(86 per cent) of these cases were upon an infectious basis; that 21 cases, or 8 per cent, were 
indisputably upon the basis of hypothyroidism, while the remaining 16 cases, 6 per cent, may 
possiblj' have been associated with deficiency in thyroid function. C. E. Folsome. 


Endometriosis 

Teilum, Gunnar: Carcinoma Arising in Ovarian Endometriosis, Acta obst. et gjmec. 

Scandinav. 25: 377, 1945. 

Teilum reports a case of adenocarcinoma in the ovajy of a 42-year-old woman, with 
histologically reliable and demonstrable anlage suggesting certainty of origin, in his opinion, 
from the mucosa of a typical chocolate cj^st. Upon the inner wall of the ejat were foimd 
multicentrically developed papillomatous tumor tissue ingrowing into the cyst wall. In other 
areas he was able to demonstrate a transition from the normal endometrial epithelium to 
tumor. Endometriosis, without malignancy, was demonstrable in the opposite ovary. The 
uterus exhibited slight pol 3 q)oid hyperplasia of the endometrium. C. E. POLSOME. 
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The authors consider abortion their mo.st burning and social problem. Eifty-seven per 
cent of the deaths tvere in women under .30 years of age, and, more important, the writers 
estimate that associated inflammatory disease causes ilines.s, invalidism, or sterility in over 
10,000 cases yearly. While the sequelae can be treated, the causes are social and pos.sibly 
legal. The causes should bo considered as diseases of the nation. 

Deaths in childbirth have reduced steadily since 1751; in the years 1930 to 1943 the 
rate was 0.29 per cent. In Helsinki University Ho.spital the direct deaths of childbirth were 
0,28 per cent (19,905 birth.s, 48 deaths) — divided as follows: 84.4 per cent of deaths were 
from country districts, 15.0 per cent were urban origin, and 13.0 per cent were unmarried. 
Only 32.4 per cent of the maternity cases could be admitted to the ho.spital because of lack 
of bed space. 

The major causes of obstetric death in Finland include 401 cases of toxemias of 
pregnancy; 595 cases of puerperal sepsis; 199 other hemorrhages; 93 morbid states; 129 
puerperal emboli; 78 placenta previa; 08 dy.stocia; and 49 cases of ruptured uteri. Septicemia 
has entirely disappeared from the ho.spital series after 1941, but toxemias are increasing in 
frequency. 

In the hospital series (19,905 births and 48 deaths) cesarean section death rate was 
5,4 per cent (31.0 per cent eclampsia mortality), while 40.0 per cent of cesarean deaths 
were attributed to heart failure. 

The authors conclude that the most important means of decreasing childbirth mortality 
is prophylaxis. The text is illustrated by 13 well documented tables, C. E, Folsome. 

Beclere, Claude, and Simonnet, H,: Postpartum Amenorrhea Due to Secondary Hypo- 
physeal Insufficiency and Its Treatment, Pressc med. 12: 175-177, 1940. 

The authors have described in previous articles two principal types of amenorrhea, 
the hjqDohormonal and the hyperhormonal, A third type, that which occurs post partum, is 
now discussed on the basis of their experience with eighteen cases treated by the admini.stra- 
tion of gonadotrophins. Three of thc.se patients had experienced amenorrhea for twelve, nine, 
and eight years, respectively. The phy.sical examinations of these eighteen patients revealed 
atrophy of the uterus in each case. The history in fourteen of the eighteen patients revealed 
previous menstrual irregularities, late onset of the mcnsc.s, previous episodes of amenorrhea, and 
variations from normal in amount and inteiwal. 

Laboratory examinations revealed gonadotrophins present in amounts less than 10 
mouse units and estrogens present in amounts le.ss than 100 international units which the 
authors state would indicate primarily a hypophyseal insufficiency and secondarily an ovarian 
failure. This secondary hjqrophyseal failure has an abrupt on.set as a result of the preg- 
nancy. The authors state that the evidence points to increase in function of the hypophysis 
early in pregnancy and diminishing function in the end of pregnancy. The enormous hor- 
monal production by the placenta probably' inhibits the gonadotropic secretion by the hy- 
pophysis. It was felt that the levels of gonadotrophins and the absence of vasomotor waves 
excluded menopause praecox as a cause of amenorrhea in these cases of postpartum amenor- 
rhea. 

The eighteen cases were treated by- injection of gonadotrophins alone with success in 
fifteen cases. One other patient was given estrogens and progesterone in addition and men- 
struation occurred. In only two cases was treatment unsuece.ssful. The authors state that 
postpartum amenorrhea of the tyqie herein de.scribed is the instance of hypophyseal in- 
sufficiency- w'here gonadotrophins alone are indicated. L, M. Eakdau-. 

Miscellaneous 

Iiubinski, H. H,, and Portnuff, J. C.: The Influence of Heat and Formalin Upon the Eh 

Agglutinogen, J. Lab, & Clin. Med. 32: 178, 1947. 

A differential sensitivity of agglutinogens to heat and formalin is demonstrated. The 
authors have shown that heating destroys the reactivity of Rh agglutinogen to both anti-Rh 
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G-ynecologic Operations 

Sardina, M, C, D., and Bevilla y Aguda, J. M.: Cervicocervical Fistula, Rev. cubana de 
obst. y ginec. 7: 55, 1945. 

The authors report an unusual ease of cervicocervical fistula occurring in a 42-year-old 
patient. The patient had suffered a rectovaginal fistula following her first pregnancy delivered 
by forceps. Fifteen months later she experienced an incomplete abortion requiring a curet- 
tage to remove incomplete products of conception. An incidental appendectomy was done 
fifteen days later. For the next seventeen years the patient was troubled with leucorrhea, later 
on with menorrhagia and severe secondary dj-smenorrhea. Tlie later symptoms indicated a 
panliysterectomy, which was done. Preoperative h 3 -sterosalpingography had demonstrated the 
rare fistula tract which was confirmed upon operation. Final pathologic diagnosis was chronic 
cervicitis with posttraumatic cervicocervical fistula. C. E. FonsoJiE. 


Lalior 

Dennen, Edward H.: The Selection of an Obstetric Forceps to Suit the Case, Virginia M. 
Monthlj’- 150: April, 1947. 

The author advocates the use of a large varietj' of forceps for particular obstetrical 
indications. For occiput anterior position on the perineum main- t.ypes of instrument null 
satisfj' the requirements. With a low pubic arch he prefers a forceps with a good pelvic 
curve. The Simpson, Elliott, or Tucker-McLane instruments are recommended. For occiput 
anterior above the pelvic outlet, a fixed axis traction forcep is preferred. In the posterior 
occiput, Kielland forceps are preferred to the Scanzoni maneuver. The only exception is in 
the anthropoid pelvis where rotation is difficult and here deliver^' as a posterior occiput is 
preferred. For aftercoming heads in breech extractions the Piper forceps finds an important 
place. A high transverse head with posterior parietal presentation requires the Barton 
forceps. W11.LIAJI BrcKEKS. 

Faruianen, Sakari, and ParnSnen: Obstetrical and Puerperal Diseases Causing Mortality 
in Finland, Acta obst. et gynec. Scandinav. 26: J-72, 1946. 

The authors, from the First and Third Women's Clinic, Helsinki, review statistical 
maternal mortalitj- data obtained from tho Central Statistical Office of Finland and compare 
it to these findings of the mortalitj' records in their clinics. There were 185,303 deaths in 
Finland during the j’ears 1936 to 1943, inclusive, and in this period 2,502 women died of 
diseases of pregnanej', childbirth, or the puerperal state, an incidence of 1.39 per cent. In 
the same period were 593,250 pregnancies and 1,727 deaths in childbirth, a ratio of 345 births 
to each maternal death. 

At the two clinics mentioned .above, 221 women died of obstetric or puerperal causes 
during the j'ears 1935 to 1944. 

The death rate in diseases of pregnanejq childbirth, and tho puerperal state was on an 
average 1.39 per cent of the total death rate of women in Finland, 0.35 per cent of the 
death rate of 15- to fO-j’ear-old women, and 10.1 per cent of the death rate of 30- to 34- 
year-old women. Tho mortalitj’- rate is steadilj' decreasing. While 79.7 per cent of the total 
population live in the country, 73.1 per cent of deaths were from rural districts. Twentj'-three 
per cent of the deaths were single women, 66.6 per cent died in hospitals, 12.9 per cent died 
under treatment at home, and 20.5 per cent were not treated. 

Abortions accounted for 28.9 per cent of the maternal deaths. In these abortion cases 
93.0 per cent were septic and criminal, with 48.6 per 'cent occurring among the town popula- 
tion, and 52.7 per cent among the unwed mothers. The hospital abortion death rate was 3.1 
per cent (5,113 abortions, 159 deaths). There has been a rapid increase in the number of 
abortions, being seven times greater in the hospital series. It is calculated that about 300,000 
abortions took place in Finland between 1936 and 1943. 
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signs of tumor cells on the slides. In cancer of the endometrium the diagnosis is somewhat 
more difficult. The error of correct diagnosis is about 2 per cent. A number of cases of 
diagnosis of cancer by vaginal smear are quoted, Wiliaam Berman*. 

Newborn 

Bush, J. A. Kyle, Lenox, Cora C,, and Myers, Hu C.: Volvulus Neonatorum, South. Surgeon 

13: 204, 1947. 

Volvulus neonatorum is caused by certain factors resulting from abnormal embrj'ologic 
development. Incomplete rotation upon the superior mesenteric artery or failure in the 
complete degeneration of the yolk stalk may produce anatomical changes contributing to the 
development of volvulus. A case is reported in tlie newborn; the infant was seen six days 
after birth at which time persistent vomiting had resulted in dehydration and icterus. X-ray 
examination revealed obstruction in the duodenum. The infant was treated by a na.sal tube 
and injections of fluids, and operated upon on the tenth day of life. The me.sentcry was 
found rotated through one complete circle with resulting obstruction at numerous points in 
the small intestine. Obstruction was relieved by uncoiling the intestine and placing the 
mesentery in proper relation to it. The patient recovered. William Bickers. 

Weymuller, Charles A., Beck, Alfred C., and Ittner, Elizabeth J.: Measures for the Pro- 
tection of Newborn Infants, J. A. M. A. 133: 78, 1947. 

The authors mention three circumstances that favor the common type of nurserj' 
infections. 

1. Unnecessary contact with visitons, nurses and physicians. 

2. Inadequate isolation of the infants from one another in the nursery. 

3. Faulty technique for preventing the spread of contamination. 

Certain corrective changes in the visiting houns, nursing and doctors’ technique in the 
handling of babies, and the supervision of ward maids and cleaning women are made. 
Every nurserj* unit has its own complete examining room. The architecture of the nurseries 
is such as to prevent crowding. Nursing assignments are such as to permit one nurse to care 
for eight babies and one premature onl}*. She has complete care of those babies. The 
formula room is completely removed from the hospital section containing the nur.serics and 
sick patients. 

Nurses are carefully supervised and inspected and are relieved of duty immediately 
when ill. Their throats are cultured when tliey start on duty and whenever it is indicated 
while on duty. Numerous other precautionary measures in the nurseries are mentioned. 

The authors report excellent results in their prophylactic anointment of newborn in- 
fants with 15 Gm. of 5 per cent sulfathiazolc ointment. As a result of the war and nursing 
shortage an epidemic of diarrhea occurred in October, 194.5, and affected 19 infants. All 
of them recovered. William Berjiax. 
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and anti-Eh blocking sera, while the A, B, M, and N agglutinogens do not lose their re- 
activity to their respective anti-sera under similar conditions. Treatment with formalin evokes 
a similar differential response, but to a lesser degree. 

The authors mention variation in location in the cell, chemical structure, or quantitative 
differences as possible explanations for these observed phenomena. S. B. Gusberg. 

Sperling, ffladys A., Loosli, J. K., Barnes, L. L., and McCay, Clive M.; The Effect of 

Coffee, Human Diets, and Inheritance Upon the Life Span of Rats, J. Gerontology 1: 

426, 1946. 

Three diets were fed to groups of eighty rats throughout life. One diet resembled 
that eaten by many persons in northeastern United Slates. A second diet was similar to this 
but supposedly better because of the inclusion of more whole wheat bread, milk, and liver. 
A third was supplemented with vitamins. Each diet was fed with and without a moderate 
supplement of coffee, equal to about a cup per person per day. Life span data afforded 
no evidence for the superiority- of any- of the three diets. Coffee at this low level was not 
injurious and may have had a favorable effect upon the sur%-ival of the females. An auxiliary 
study in which coffee was fed as the sole source of fluid during lactation and the growth of 
three generations afforded additional evidence that even large amounts exerted no un- 
favorable effect. Evidence is presented that inheritance exerts a definite influence upon 
the length of life of the white rat. Edward C. Hughes. 

Davenport, J. W., ffr.: The Prevention of Eh Isoimmunization Due to Blood Transfusion, 

New Orleans M. & S. J. 99: 376, 1947. 

The prevention of Rh isoimmunization is a responsibility which the medical profession 
must assume and tlus is particularly true as regards the female. Of the total female .popu- 
lation, 15 per cent are Eh negative. The transfusion of these females with Eh-positive blood 
will result in immunization in appro.ximately one-half of them. It is imperative that routine 
typing include little girls and infants who are to be transfused. Transfusion of these indi- 
viduals with Eh-positive blood will immunize many of them to the point where in subse- 
quent marriage to an Eh-positive male they will be subjected to the possibility of gi%-ing birth 
to erj’throblastotie infants. Since there is no way of de-immunizing an Eh-negative female 
already immunized by Eh-positive transfusions, her reproductive potential is nil. 

Regarding male patients, the problem arises only in relationship to multiple trans- 
fusions. William Bickers. 

Meigs, Joe V.: The Vaginal Smear, J. A. M. A. 133: 75, 1947. 

The author reports 2,749 cases of vaginal smear with an error of only 3.3 per cent. It 
is obvious that this method is of extreme value in enabling the physician, if not to make a 
definite diagnosis, at least to screen satisfactorily women who come for routine examination. A 
positive smear indicates that careful further studies both by smear and by biopsy are in- 
dicated. The author has rarely allowed a positive vaginal smear to be the sole reason for 
radical surgery. Tlie individual cell is the most important feature of the vaginal smear tech- 
nique. The nucleus of the cell is the main diagnostic criterion. The cancer cell has a largo 
abnormal nucleus and in groups a variation in size and shape is obvious. It is important 
to note the paucity- of cy-toplasm as compared to the amount seen in the normal cell. The 
ratio of nucleus to cytoplasm is different in the cancer cell from that in the normal cell. In 
cancer of the endometrium the same criteria are true, but there is less variation in the size 
and shape of the nucleus, y-et the difference is real after cy-tological criteria for diagnosis 
are given. 

It is difficult to explain the finding of a positive smear and a negative biopsy. The 
number of errors of false positive smears has been 2 per cent. In 3.5 per cent of the cases 
of cervical cancer in wliich the slides were called negative, reobservation still did not show 
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It is the opinion of the writer that the wide variety of ages which the patient gave in 
recording the births of previous children, and particularly her rapid "aging” in the last 
few of these birth certificates mitigates against the acceptance of her stated age. The fact 
that the earliest birth certificate we are able to obtain records six previous children born to 
this mother instead of 14, the number she states were born prior to coming to this community, 
also casts doubt on her story. It is not felt, on the basis of the investigation to date, that 
this can be accepted as a delivery at an advanced age. 

John H. Holzaepfel, M.D. 

Columbus, Ohio 
July 22, 1947. 


Item 


American Board of Obstetrics and Gynecology, Inc. 

Examinations 

The next written examination (Part I) for all candidates will be held in various cities 
of the United States and Canada on Friday, Feb. 6, 1948, at 2:00 P.M. Candidates who suc- 
cessfully complete the Part I examination proceed automatically to the Part II examina- 
tion held later in the year. 

A number of changes in Board regulations and requirements were put into effect at 
the last annual meeting of the Board held in Pittsburgh, Pa., from June 1 to June 7, 1947. 
Among these is the new ruling that the Board docs not subscribe to any hospital or medical 
school rule that certification is to be required for medical appointments in ranks lower than 
Chief or Senior Staff of hospitals, or Associate Professorship in Schools of Medicine, for 
the obvious reason that such appointments constitute desirable specialist training. At this 
meeting the Board also ruled that credit for graduate courses in the basic sciences wliich 
involve laboratory and didactic teaching rather than clinical experience or opportunities will 
be given credit for the time spent up to a maximum period of not more than six months 
regardless of the duration of the course. 

Applications are now being received for the 1948 examinations. Closing date for these 
applications uull be Nov. 1, 1947. 

For further information and application blanks address Paul Titus, M.D., Secretary, 
1015 Highland Building, Pittsburgh G, Pennsylvania. 


Paul Titus, 1M.D. 



Correspondence 


Advanced Age for Childbirth 

To Ihc Editor . — Tlie birth of tlie twenty-seventh child to a G5-year-old Negro woman was 
publicized both in the lay press, September, 1946, and in the Journal of the American Medical 
Association. This publicity has resulted in many inquiries to this clinic for verification. 
The present letter summarizes the case as well as the efforts made to establish the patient’s 
true age. 

The patient, Mrs. ISI. J., entered the Prenatal Clinic of the Ohio State University Hos- 
pital in Julj', 1946. She purported to be gravida xxi, para xxvi, and stated that she was 65 
years of age. Her last menstrual period was March 22, 1946, but she gave a history of menses 
the first few months of each previous pregnancy'. Menses had started at the age of 13 ymars, 
the patient had a 2S-day cycle and flowed three to five days with no unusual blood loss with 
her periods. Fetal movement was first noticed April 5, 1946. 

Physical examination revealed an obese Negro woman; weight 284 pounds; height 5 feet 
2% inches. Patient did not appear to be her stated age of 65 years, but looked to be 
approximately 45 years of age. No fetal heart was heard; Cliadwick’s and Hegar’s sign were 
positive ; ballotmcnt was present. Pelvimetry’ indicated a gymoid pelvis. X-ray report : single 
fetus, cephalic presentation, adequate pelvis. The remainder of the prenatal course was un- 
eventful, and a living female was delivered spontaneously, Sept. 26, 1946. 

A review of the patient’s obstetric history reveals that she had six sets of twins and 
15 single children. She had been married twice. Her first husband was killed in a mine 
accident in Greensboro, N. C., in 1913. The second husband is a resident of this city and is 
60 years of age. 

Verification of an individual’s age is not always easy’. This patient’s claim rests chiefly 
upon her birth date as recorded in her family Bible. The date of birth is given as April 5, 
1881, and her maiden name is recorded as Mary’ Matilda Walker. A photostatic copy of this 
Bible record was obtained in the course of efforts to establish her actual age. 

The patient referred the writer to a white family of this city’ with whom she had had long 
contact. The oldest living member of this family, an insurance agent, aged 35 years, was 
willing to sign a certified statement to the effect that the patient had worked as a cook for 
his grandfather in Hickory, N. C. This man further stated that to the best of his memory 
the patient’s pre.sent professed age coincides with that she gave when she was in his grand- 
father’s employ. An attempt to verify the marriage and subsequent death of the first hus- 
band was unsuccessful. The Recorder of Deeds in Greensboro, N. C., reported that no vital 
statistics wore kept in North Carolina before 1913. 

A systematic review of the birth certificates of the x>atient’s children, however, revealed 
a marked discrepancy. In March, 1927, the patient delivered twins whose births are recorded 
at the Bureau of Vital Statistics. On these birth certificates the mother’s age is given as 27, 
which would make her age, at pre.sent, 48. It is then noted that the ages for the mother in 
sub.'sequent births are not chronologic. In 1928, her age was given as 43; in 1930, 44; in 
1936, 55; and in 1942, 61. Scrutiny of the initial birth certificate on file in Columbus, Ohio, 
shows that this patient then (in 1927) reported six previous children. It would seem, there- 
fore, that this patient had six children by her first marriage rather than the purported 14. 
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San Francisco Gynecological Society. (1929) President, Albert M. VoIImor. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Regular 
meetings held second Friday in month from October to April, University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists, (1930) President, T. F. Bunkley, 
Secretary, J. Mclver, 714 Medical Arts Bldg,, Dallas, Tex. 

Michigan Society of Obstetricians and Gsmecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, Clarence E. Toshach. Secretary, John 
P, Ottaway, 1551 Woodward Ave., Detroit, Mich, Meetings first Tuesday of each 
month from October to May (inclusive). 

Central Now York Association of Obstetricians and Gynecologists. (1938) President, 
Raymond J. Fieri. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala, 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecolo^cal Society. (1941) President, Carl M. Helwig. Secretary, Roger E. 
Stewart, Stimson Bldg., Seattle, Wash, Meetings held on third Wednesday of each 
month. 

Denver Obstetrical and Gynecological Society, (1942) Secretary, Emmett A. Mechler, 1612 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, J, M. Freeman. Sec- 
retary-Treasurer, Lionel T. Servis, 425 East Wisconsin Ave., Milwaukee. Meetings held 
in May and October. 

San Diego Gsmecologlcal Society. (1937) President, R. C. Hall. Secretary, D. Dalton Deeds, 
2001 Fourth Ave., San Diego, Calif. Meetings held on the last Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E, Leigh, 
Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and G 3 rnecological Society. (1936) President, S. E. Oglesby. Secre- 
tary, L. L. Shamburger, 628 State OfiSce Bldg., Richmond 19, Va. Next meeting not 
announced. 

Columbus Obstetrical and Gynecological Society, (1944) President, Wynne M. Silbernagel. 
Secretary, Zeph J. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio, Meetings held fourth 
Wednesday of each month. 

Naussau Obstetrical Society. (1944) President, Austin B. Johnson. Secretary, Robert S. 
Millen, Westbury, N. Y, Meetings, bimonthly from October to May. 

Bronx Gynecological and Obstetrical Society. (1924) President, George Muscillo, Secre- 
tary, Milton D. Klein, 1882 Grand Concourse, New York 57, N. Y. Meeting.s, fourth 
Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino, Everett. 
Secretary, H. H. Skinner, Yakima, Meetings, first Saturday of April and October. _ 

Kansas City Obstetrical and Gynecological Society. (1922) President, Thomas J. Sims. 
Secretary, LeRoy Goodman, 702 Bryant Bldg., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March; first Thursday, May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, Carl E. Krugmeier. 
Secretary-Treasurer, A. M. McCausland, 3780 Wilshire Blvd., Los Angeles, Calif. 

North Carolina Obstetrical and Gsmecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Richard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A. 
Scott. Secretary, James Goodwin, 516 Medical Arts Bldg., Toronto, 5. Meetings held 
annually, date of next meeting to be announced later. 

Akron Obstetrical and Gynecological Society. (1946) President, L. L. Bottsford, Secre- 
tary-Treasurer, N, E, Wentsler, 1029 Second National Bldg., Akron 8, Ohio. 

Minnesota Society of Obstetrics and Gynecology, President, L. M. Randall, Secretary, 
Russell J. Moe, 205 West Second St., Duluth, Minn. Meetings held spring and fall. 

Mi a mi Obstetrical and Gynecological Society, (1946) President, M. C. Wilson. Secretary, 
George A. Mitchell, Huntington Bldg. Meetings, second Thursday in January, March, 
May, and November. 

Omaha Obstetrical and Gynecological Society. (1947) President, M. E. Grier. Secretary, 
B. V. Reaney, 1116 Medical Arts Bldg., Omaha 2, Neb. Meetings held third Wednesday 
in January, March, May, September, November. 

Oklahoma City Obstetrical and Gynecological Society. (1940) President, LeRoy H. baoie , 
Secretary-Treasurer, John W. Records, 301 Northwest 12 Street, Oklahoma City. 

Cleveland Obstetrical and Gynecological Society. (1947) President, Robert E. FaulKue . 
.Secretary, G. Keith Folger, 10515 Carnegie Ave. Meetings on fourth Tuesday 
September, November, January, March, and May at University Club, 3813 Euclid A •> 
Cleveland 15, Ohio. 



EOSTEE OF AMEEICAN OBSTETEIOAL AND GYNECOLOGICAI. 

SOCIETIES-' 


(Appears in January, April, July, October) 

American Gynecological Society. (1876) President, Emil Novak, Baltimore, Md. Secre- 
tary, Norman Miller, Ann Arbor, Mich. Annual meeting to be announced. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. (1888) 
President, A. D. Campbell, Montreal, Quebec, Secretary, James E. Bloss, 418-llth Street, 
Huntington, W. Va, Annual meeting Hot Springs, Va., Sept. 4-6, 1947, 

Central Association of Obstetricians and Gynecologists. (1929) President, Earl C. Sage, 
Omaha, Neb. Secretary-Treasurer, John I. Brewer, 104 South Michigan Ave., Chicago, 
111. Annual meeting Louisville, Hy,, Oct. 23, 24, and 25, 1947. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, J. 
Eandolph Perdue, Miami, Fla. Secretary, E. D. Colvin, 1259 Clifton Eoad, N.E., Atlanta, 
Ga. Annual meeting at Augusta, Ga,, February 12 to 14, 1948. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, William F. Mengert, Dallas, 
Texas. Secretary, A. B. Hunt, Mayo Clinic, Eochester, Minn. Annual meeting June, 
1947, 

New York Obstetrical Society, (1863) President, Albert H. Aldridge. Secretary, E. G. 
Douglas, 530 East 70th St., New York City. Second Tuesday, from October to May, 
Tale Club. 


Obstetrical Society of Philadelphia. (1868) President, John B. Montgomery, Secretary, 
James P, Lewis, 1930 Chestnut St,, Philadelphia, Pa, First Thursday, from October to 
May. 

Chicago Gynecological Society. (1878) President, Aaron E. Hanter. Secretary, Edward M. 
Dorr, 30 N. Michigan Ave., Chicago 2, 111. Third Friday, from October to June, Hotel 
EnicKerbocker. 

Brooklyn Gynecological Society. (1890) President, Alexander E. Dunbar. Secretary, William 
T. Daily, 142 Joralemon St., Brooklyn, N. Y, First Friday, from October to May, Kings 
County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence Wharton. 
Secretary-Treasurer, John W, Haws, 9 E, Chase St., Baltimore, Md. Meets quarterly at 
Maryland Chirurgical . Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Carroll J. Fairo. Secretary, Joseph G. 

Crotty, 136 West McMillan St., Cincinnati, Ohio. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Samuel S. Gordon. Secretary, 
J. B, Marshall, 605 Brown Bldg., Louisville, Ky. Meetings at the Brown Hotel every 
fourth Monday, from September to May, excluding December. 

Portland Society of Obstetrics and Gynecology. President, Eonald Frazier. Secretary- 
Treasurer, Gilford D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Meetings last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, Charles J. Barone. 
Secretary, Eugene A, Conti, 519 North Highland Ave., Pittsburgh 6, Pa. First Monday 
of October, December, February, April, and June. 

Obstetrical Society of Boston. (1861) President, Frederick J. Lynch, Secretary, Paul A. 
Younge, 1101 Beacon Street, Brookline, Mass. Third Tuesday, October to April, Harvard 
Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E. G. 
Edgelow, Sprin^eld, Mass. Pecorder, Carmi E. Alden, 270 Commonwealth Ave., Boston 
16, Mass. Sieetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Henry N. Shaw. 
Secretary-Treasurer, William Benbow Thompson, 6253 Hollyu'ood Blvd., Los Angeles, 
Calif. Next meeting in Seattle, Wash., Oct. 1 to 4, 1947. 

Washington Gynecological Society. (1933) President, Lawrence Lee Cookerille, Secretary, 
Eaymond T. Holden, 3111 16 Street, N.W., Washington 10, D. C, Fourth Saturday, 
October, November, January, March, May. 

New Orleans Obstetrical and Gynecological Society. (1924) President, Dr. Earl Conway 
Smith. Secretary, Jolm S. Herring, Audubon Bldg., New Orleans 16, La. Meetings held 
October, November, January, March, and May. 

St. Lo^ Gynecolo^cal Society. (1924) President, Otto Krebs. Secretary, John E. Hobbs, 
630 S. Kingshighway, St. Louis, Mo. Meetings second Thursday, October, December, 
February, and April. • 


and corrections should be addressed to the Editor of the Jourk/x. 
The number after the Society's name is the year of founding. 
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The gradual progress and enlightenment must be viewed mtli mixed emo- 
tions until the process is complete. Already we know that criminal abortions 
and homosexuality are increasing in the Negro. The latter is a disturbing moral 
and mental factor in any group, and the foi-mer is bound to be an exacting factor 
in a people improperly nourished and already prone to infection. The stoicism, 
naturally happy and misunderstood disposition and zeal for life, give a false 
sense of well-being. Malnutrition, infection, anemia, tendency to cardiovascular 
disease, and environment are the more pertinent factors. The Negro and 
undernourished actually belie the generally accredited ability to "take it” ob- 
stetrically and surgically. We believe that once these women are admitted to 
a recognized hospital their treatment is eomparaljle in competency to that of 
otlier localities. Certainly in our institution the house staff soon learns that the 
pathology and chance for learning are in this class patient, and the "private” 
patient is passed over in a zeal to stand by the patient with "real pathology.” 
Bradford has insisted that the rural patient cannot be compared on a fair basis 
with her urban sister. The only consistent factors are poverty and siclmess, 
and McCord has wiselj’’ said that uniformly good obstetrics cannot be given these 
women, when such care is measured in terms of professional service alone. 

One has only to study the medical bibliography of this section to know 
that its obstetricians are cognizant of the problem of the late toxemia of preg- 
nancy. It is unnecessary to mention the authors and their contributions. . 

The maternal mortality tables show that our section is usually in the higher 
third, and a review of the "cause of death” is indicative. The figures in North 
Carolina parallel those of the Soutli Atlantic region. From tables published 
at about the time our studies begin we find: 


NEW YORK CITY 
COMMONWEALTH FUND 


NORTH CAROLINA 
BOARD OF HEALTH 


17.5% Abortion 11% 

25.0% Sepsis 15% 

9.7% Hemorrhage 10% 

12.0% Toxemia 41% 


•In 1933 Hamilton made a state survey, and his figures are given in com- 
parison with Kosmak’s. 


NEW YORK STATE — 1,832 NORTH CAROLINA — 1,933 

285 DEATHS 268 DEATHS 

30% Sepsis 19% 

24% Hemorrhage 13% 

23% Toxemia 43% 

In a study of the years 1932 to 1936 the maternal mortality figure was 7.1 
per 1,000 live births, with the 'toxemias accounting for approximately one-third 
of the deaths. 

Deaths from toxemias of pregnancy (as recentlj^ reported by Lock and his 
Committee on Maternal Welfare) : 


North Carolina 32.5% 

Buffalo (1935-40) 10,0% 

Philadelphia (1933-43) 11.1% 

[Minnesota (1934-42) 6.25% 
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South Atlantic Association of Obstetricians and Qynecologists 

Transactions of Annual Meeting 
Savannah, Qa., Feb. 6 to 8, 1947 


PRESIDENTIAL ADDRESS- 

Late Toxemias of Pregnancy; the Number One Obstetrical 
Problem of the South 

Robert A. Ross, M.D., P.A.C.S., Durham, N, C. 

(From the Department of Obstetrics and Gynecology, Diilce University Medical School) 

T he problem of the “ill-fed,” “ill-clothed,” and “ill-housed” is not new 
in the South ; nor is the menace of the toxemias of pregnancy. That these 
apparently diverse statements are related and pertfnent is not too difSeult to 
demonstrate. 

Even though the mentally and financially able people of the South were 
motivated only by the most selfish instincts, they would realize the necessity 
of preserving the health and competency of this class. It is well recognized 
that these thirteen million persons are the gi'eatest and probably the last source 
of man-power reserve. As a matter of fact, the thoroughly altruistic capable 
leaders have since Colonial days taken a genuine and helpful interest in these 
people. This has continued and progressed even through the devastation and 
miseiy of the Civil War. The enlightened class had not only to strive to svTr- 
mve themselves, but also to carry the less fortunate through all kinds of political, 
sociqlogie, and especially economic discrimination. The resulting rancor and 
bitterness are still manifest in the more stupid class of white people. To repeat 
the triad of “ills” is familiar. 

INIcCord in scholarly fashion has called attention to the high maternal 
mortality and the social problems which confront the Negro and the large group 
of usuallj^ impoverished white population. In a recent study, Williams has 
shown that race per se should not be an altering factor. 

, *Presented at the annual meeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Savannah. Ga., Eeh. 0 to 8, 1947. 
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Table I. Presentation of Data, Duke Hospital, 1931-19d6 


Total deliveries 

(Eatio white-lNregro 8 to 5) 

Eclamptic state 

(Convulsion = 203) 

(Nonconvulsion = 106) 

Deaths 

(11.1% total) 

15.2% = convulsion) 

Other toxemias 
Deaths 

Total toxemias 

Total deaths from toxemia 

Percentage of total obstetric deaths = 38.2 


11,000 

309 


35 


1,493 

45 (or 3.7%,) 

1,802 or 16.3% of all deliveries. 
80 (4.5%) 


EclampsM Deaths 

16 patients = 15-20 years 

12 patients = 20-30 years 
7 patients = 30 plus 

Parity: 

18 patients = 0 

5 patients = 1-2 
5 patients = 3-5 

7 patients = 6 plus . 

Negro = 21 

White = 14 

Prenatal Care: 

19 patients = None 

5 patients = 1 visit 
9 patients = 3 visits 
1. patient = Fair 

1 patient = Good 

(Only one regularly attended this Out Patient Clinic) 
Convulsions Before Admission: 

14 patients = 1-5 
10 patients = 5-10 
5 patients = 15 or more 
4 patients = None 

2 patients = Unconscious no information 
Time From First Convulsion Until Admission: 

4 patients = 1 to 3 hours 

8 patients = 3 to 4 hours 

13 patients = 5 to 10 hours 
7 patients = 10 plus hours 

Distance travelled to hospital: 

3 patients = Local (10-mile radius) 

5 patients = 15 miles 

6 patients = 25 miles 

9 patients = 35 miles 

5 patients = 50 miles 

7 patients = 60 plus miles 

Delivered at home = 6 
Undelivered = 8 


Artificial nipture of membranes = 11 
'Loio forceps = 2 
Time from admission to delivery: 

4 patients = 1 to 12 hours 

3 patients = 12 to 24 hours 

6 patients = 24 to 48 hours 

7 patients = 3 to 5 days 

1 patient = 5 to 7 days 

Time in Hospital Before Death 

1 patient = 15 minutes 

4 patients = 1 to 5 hours 

3 patients = 5 to 12 hours 

5 patients = 12 to 24 hours 

9 patients = 24 to 48 hours 

2 patients = 72 hours 

4 patients = 4 to 6 days 

7 patients = 7 to 20 days 

Stillborn — 13 


Fiable Fetus = 14 
Autopsies ~ 23; or 74.3 per cent 
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Hamilton studied 1,396 maternal deaths in North Carolina as related to 
the time of pregnancy that the pregnant woman first consulted a doctor, and 
found that 82.4 per cent of the total had some complication of pregnancy or 
concurrent disease when thej’’ first saAv their physician, and that only 17.6 per 
cent reported for examination when thej’' were presumably well. “If we assume 
that adequate prenatal care must begin before the end of the fourtli month of 
pregnancj’’, 5.2 per cent gave their physician a fair chance to give them pro- 
tection. In a second report, approximately 9 per cent of the small number in- 
cluded in that study reported to the physician before the end of the fourth 
month. It is evident that we have not yet made progress in our efforts to pro- 
vide adequate prenatal care to those of our citizens who are creating new life. ’ ’ 

Cooper, in his j’-ear’s (1946) summary, states that in 1937 only 15.5 per cent 
of all births were in a hospital ; in 1944, 51 per cent of the total births occurred 
in hospitals; and that 84.2 per cent of women who received E.M.I.C. care were 
delivered in hospitals (over 12,000). Lately, the picture has brightened. 
In North Carolina the total maternal mortality for 1941 to 1945 was 3.3 per 
cent, and for 1945 alone was 2.5 per cent. This, together with the low infant 
mortality of 43.4 per thousand live births, is most heartening. 

That North Carolina is a rural state is readily shown when it is recorded 
that thirty-four counties have no hospital beds, and in fifty-five counties there 
is no bed for sick Negroes (there being a total of one hundred counties) and 
that in 1945 15,000 women were attended by midvdves in a total of 85,000 live- 
births. This is in the state where the first white “live birth” was recorded 
(also delivered Idj'^ mid\vife according to Paul Green’s book) . 

With no sharp demarcation there are three dietary groups of patients in 
North Carolina: (1) the intelligent economically capable, (2) the fairly co- 
operative adequately nourished, and (3) the uninformed improperly nourished 
medically inarticulate group. We have rarely found toxemia in the first two, 
but it is the prime factor in maternal mortality in the last. 

We feel that the subsoil of toxemia of pregnancy is, paradoxically, prepared 
by improper dietary habits, usually lack of certain vitamins, minerals, and pro- 
teins, and by improper fluid intake and output. In our area such a patient 
would develop pellagra if exposed to the sun and, we feel, maj’- develop sjunptoms 
of pregnancy toxemia if she becomes pregnant and does not present herself for 
treatment. Some of our findings are given support of this thesis. Whether 
simply parallel or actually causative is of little moment, when we realize that 
medical care will dispel the problem. 

As soon as one sees a pregnant patient and starts any regulatory regime, 
that is prenatal care, and no one can stand by and allow a patient to develop 
toxemia symptoms. 

The nearest approach to a control study is on the patient who is admitted 
■with e-vddence of toxemia and who under diet, sedation and elimination is con- 
trolled, but for some reason insists on leaving the hospital. The return to fa- 
miliar domestic and dietary habits invariably leads to readmission, usually -with 
more alarming symptoms. 
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Six of the patients had been delivered at home and eight died undelivered. 
Two patients were delivered by low forceps, these being the only operative 
deliveries. 

Eleven patients had the membranes surgically ruptured. This procedure 
was done when the patient was in labor and deliveiy imminent, when the pa- 
tient was thought to be stabilized- and delivery thought to be desirable, or when 
the patient’s condition progressively became worse and an effort was made to 
get the patient into labor. The incidence of infection in these patients was 
high (40 per cent), and two of them had gas bacillus infection post mortem. 
In the patients delivered there were nineteen viable infants and thirteen still- 
births. 

The elapsed time from admission until delivery was one to twelve hours in 
four patients, twelve to twenty-four houi-s in three patients, twenty-four to 
forty-eight hours in six patients, threo to five days in seven patients, and seven 
days in one patient. In the first and the last two categories we found most of 
the patients who had rupture of the membranes. 

Similar information is obtained by listing the elapsed time from admission 
until death of the patient. One died within fifteen minutes, seven within twelve 
hours, five in twenty-four hours, nine in forty-eight hours, two in seventy-two 
hours, four within four to six days, and seven in a period of seven to twenty 
days. One ‘patient was discharged and readmitted eighteen days post partum 
and died of urinary infection and empyema, but postmortem findings showed 
periportal degeneration of the liver. Another patient had a pulmonary embolus 
on the ninth postpartum day, but showed characteristic lesions of eclampsia. 

Carter has reported the postmortem findings on these patients. It was only 
at this late investigation that we wmre able to classify accurately some of our 
toxemia patients. If the examination revealed the findings usually described 
in eclampsia, the patient was so classified. Certainly some of these fatalities 
are questionable. Because of the findings of the Smiths (increased gonado- 
tropes with lowered estrogen assaj’-s) and the lesions usually described when the 
gonadotropes are increased (as chorionepithelioma) , we were interested in the 
study of the ovaries and the pituitary for the possibility of increased luteiniza- 
tion of the ovary and anterior pituitary changes. Except for one patient 
■who died without con-vulsing and in -vvhom Ave found a basophilic adenoma of the 
pituitarj’- and ovaries which Avere definitely hyperluteinized there Avere no other 
suggestive findings. 

Discussion 

On checking the localities from which our toxemia patients have been re- 
ferred, and on reviewing the state morbidity and mortality statistics, Ave haA'e 
found that in the same areas in AA'^hich eclampsia occurred most often, Ave were 
likely to find a large percentage of pellagra and similar diseases. On close 
and repeated questioning and investigation Ave found that the patient that aa'c see 
in eclamptic conAOilsions has come from the same group Avho subsisted on a diet 
similar to pellagrins. The diet is grossly deficient in all the vitamins, especially 
A, C, and D, as AveU as being inadequate in the minerals. The energy-producing 
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We liave attempted to utilize the accepted classification for the late tox- 
emias of pregnane}’", but have found, as was anticipated, that often accurate 
classification is possible only on discharge of the patient. Our limited bed space 
prevents hospitalization of all but tiie severely toxic patients, and on discharge 
over eighteen hundred, or 16.3 per cent, of all patients delivered showed evidence 
of toxemia, as judged by a blood pressure of 140/90, albuminuria, and -Sther 
findings. This figure at one time was over 30 per cent. 

Our criteria for the eclamptic state are blood pressure 160/100, albuminuria, 
increased blood uric acid, and lowered CO 2 combining power associated with 
other usual findings. In this group we admitted two hundred and three pa- 
tients with convulsions and 106 patients Avithout convulsions! In the latter 
group four of the patients who later developed convulsions died. The death per- 
centage in the eclamptic group was 11.1 per cent in the total and 15.2 per cent 
in those with convulsions. Nearly fifteen hundred patients had “other toxemia 
of pregnancy, “ the hypertensive and cardiovascular renal' groups, the total 
mortality being forty-five, or 3.7 per cent. The. total death from “late tox- 
emia” being eighty or 4.5 per cent. These eighty deaths represent 38.2 per 
cent of all deaths in obstetric patients. 

We have studied in detail the deaths of patients Avho had convulsions, 
knowing that there can be no doubt about the eclamptic state in such patients, 
and recording the death as a failure by someone somewhere in the course of the 
pregnancy. No effort nor desire is made to “correct” the mortality figure, 
hoAvever, a sincere effort is made to investigate it. 

Seven of the thirty-five fatalities were in patients over 30 years of age, and 
twelve patients were para iii to para x, of Avhom two had previous eclamptic 
seizures, which indicates that the patient does not have to be a “young primip- 
ara.” The inverse ratio of white and Negro patients is of interest. Our total 
deliveries have a ratio of eight white to five Negro, the deaths in this group 
is three Negro to two white. 

, The lack of prenatal care in this, as in other reports, stands out. Nineteen 
patients had not seen a doctor during the pregnancy until convulsions occurred. 
Five had made one visit to a doctor, nine had made three visits, one had “fair” 
prenatal care, and only one had care that was good. Only one patient had 
regularly attended our Out Patient Clinic. 

Four patients admitted with the diagnosis of toxemia had not had con- 
vulsions, but three of them later convulsed. Two Avere unconscious and never 
regained consciousness; four had ten or more coiwulsions before admission 
(tAA’cnty-eight being the maximum), ten had five or more, and fourteen had one 
to five convulsions. 

In seven of the patients ten or- more hours had elapsed betAveen the time of 
of couAmlsion and admission, thirteen had a lapse of five to fourteen hours, eight 
three to five hours, and four one to three hours. 

To reach this hospital seven patients had to be transported ovqt 60 miles 
(the longest distance being 150 miles), tAventy over 25 miles, fiAm, 15 miles, and 
only 3 had local residence. 



730 


ROSS 


Am. J. Obst. Sc Gyncc. 
November. 1947 


the enlightened doctors and now have underway a program which should largely 
eliminate the menace of toxemia of pregnancy, the nutritional and other diseases 
which plague those who do not have recourse to medicinal care. Among the 
provisions are loans for medical students, utilization and coordination of all 
teaching facilities, utilization of all hospitals for interne and resident training, 
and rotation, peripheral postgraduate training, improvement of laboratory 
service, provision of consultation service, coordination of tSlate wide medical 
care, integration of public health education and medical, expansion of the pres- 
ent two-year medical school at the State- Univei-sity, the building of hospitals 
where needed, and the alternate use of “Health Centei’s” where hospitals are 
not feasible. Such a program has particular appeal to the South and its tra- 
ditional “States Eights” stand. It places squarety on the State its responsi- 
bility of aiding in the “ill” among its citizenry, a citizenry not recently favored 
by Federal grants and with notable exceptions, private philanthropy. 
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elements are adequate as a whole, but there is a protein deficiency. The animal 
protein consists chiefly of pork, which varies Avitii the season. It is over- 
abundant in the fall and winter, but inadequate in the summer. The largest 
proportion, estimated as 70 per cent, of the protein in the diet was furnished 
by the cereals and only approximately 30 per cent by meats, milk, and eggs. 
It is conceivable that, while the total amount of protein was adequate, the qual- 
ity of the protein, or the quantity of the tjq^e of protein best suited for replace- 
ment of maternal tissue and blood proteins, was not entirely adequate. This pos- 
sibility was borne out of the discovery of the relatively low plasma protein 
values. Also, on the basis of our knowledge of the group of the population 
from which most of the patients came, the dietary was very likely to have been 
deficient both in the quantitative and qualitative aspects. 

In studying a group of such patients ante partum our figures for the plasma 
proteins in the fourteenth week ante partum agree fairly well with those found 
in the literature (ably reviewed by Dieelonann and Wagner) and show a general 
decrease as compared with values for normal nonpregnant -women. This de- 
crease is almost entirely at the expense of the osmotically more active albumin 
fraction, and is thus reflected in the figure for coUoid osmotic pressure. 

The lipin curves confirm in general the established tendency toward hyper- 
lipemia in pregnancy. While, in common with other observers, large individual 
variations were found in our study of the total lipin, cholesterol, and phospho- 
lipid values, already considerably above normal levels at the beginning of our 
observations in the fourteenth week ante partum, tended to increase still further 
until parturition and fall to normal levels post partum. No striking differences 
were found which could be accounted for either on the basis of diet or of pres- 
ence or absence of toxemic symptoms. The only general observation which can 
be made is that in pregnancy, as in other conditions involving hypoproteinemia, 
notably in nephrosis and in other forms of water retention, there appears to be 
a tendency toward a concomitant hyperlipemia. This may or may not be an 
expression of an attempt on the part of the organism to compensate for the 
fall in the colloid osmotic pressure due to the hypoproteinemia as suggested by 
Fishberg. 

Aside from our own efforts in prevention and salvage of toxemia patients, 
it is gratifying to see the general purposeful efforts toward better prenatal 
care throughout this area. This state has for years sponsored lectures and re- 
fresher courses. Bradford, Hamilton, and the present Maternal Welfare Com- 
mittee have reviewed the maternal deaths, a means that has been so brilliantly 
successful in New York, Philadelphia, Alabama, South Carolina, and other dis- 
tricts. The Board of Health has been especially helpful in checking birth certifi- 
cates with female deaths and in hamng the County Nurse furnish additional 
information when the facts were vague or inconclusive. The State Medical 
Journal kindly allotted a page to the Committee, and each County Medical 
Society appointed a representative to confer with members of the Committee. 
In order to reach all citizens of the State, to inform them on health matters, 
and to provide facilities and personnel, a “Good Health” program has been 
instituted. Wise and humanitarian governors and legislators have listened to 
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of the composition and pharmacologic action of veratrum veride, that they do, 
indeed, Imow little about it. Bryant’s original paper, reporting 121 cases, and 
describing his treatment of eclampsia by the nse of .veratrum veride and 
magnesium sulfate, recorded a maternal death rate of 9.9 per cent. Another 
report witli Fleming^ as co-author appeared in 1940; this time there were 121 
eclamptics treated by the same method with a maternal mortality of only 1.6 
per cent. Tliese results in two large series of cases were so much better than 
any published in America that the Boston Lying-in Hospital decided to adopt 
Bryant’s program, and it is with the outcome of our small series of 32 cases that 
the present paper is concerned. 

But, before we proceed further, let us gratify our curiosity about this 
“obsolete” and “useless” drug wliich is treated so cavalierly by Goodman and 
Gilman. 

There are three plants belonging to the Lily family, which produce the 
so-called veratrum alkaloids. The first is Veratrum album Linnae^is, the white 
or European hellebore ; the second is Schoenocaulon officinalis Gray, the 
sabadilla; and the third is veratrum viridi Aiton, the green or American helle- 
bore. Each is interesting for a different reason. From the rhizomes or root- 
stocks of veratrum album seven alkaloids have been isolated; these are germerine 
and protoveratrine, which are Imovm to be active ; and gervine, rubijervine, 
pseudo jervine, protoveratridine, and germine, which are believed to be inactive. 
Veratrum album is important because its active alkaloids have been employed 
in most foreign investigations. From the seeds of the sabadilla plant is obtained 
veratrine, an alcoholic extract, which contains two active alkaloids, cevidine 
and veratridine, and at least one inactive one, cevine. The sabadilla plant is 
noteworthy because cevidine and veratridine can be obtained in pure crystalline 
form; and veratridine is of special interest to us in Boston because with jt 
Krayer of Harvard Medical School has conducted the only recent s 3 ’'stematic 
study of the veratrum alkaloids. Veratrum veride is of outstanding importance 
because from its rhizomes is obtained veratrone, the onlj'- drug of the veratrum 
group now in clinical use in the United States. Although careful analyses of 
veratrum veride have not been made, it is supposed to contain essentially the 
same alkaloids as veratrum album, with the possible exception of protoveratrine. 
Veratrone has a stated composition of 0.25 per cent pure alkaloids. It is pre- 
pared by extracting the rhizomes with alcohol, and vacuum distilling this ptract 
to obtain a solid mixture, which is assayed, probably by chemical and gravimetric 
methods. It is then made up to the stated weight per volume, and 0.5 per cent 
chlorbutanol is added as a preservative. 

Out of the confusion created by a review of the pharmologic literature these 
opinions emerge: Probably the fall in blood pressure and the slowing of the 
pulse which follow the introduction of veratrum into the circulation result from 
a reflex stimulation of the vagus arc (Cramer^. This stimulation begins in the 
chemosensitive afferent nerve endings in the auricles and passes to the medulla, 
where it acts upon the vasodilator center and the cardioinhibitory center. It 
then returns through the afferent fibers of the vagus, the vasodilator impulse 
passing to the peripheral arteries and arterioles, and the cardioinhibitory im- 
pulse to the heart again (Jariseh and Richter®). As long ago as 1867 von 
Bezold®® showed that cutting the vagus would prevent the effect of vera-, 
trum in lowering the blood pressure and slowing the heart rate. Recently 
Krayer and his co-workers’®’ ” have devised an ingenious double dog expen- 
ment in which the heart of one animal is connected to its head only by its nerve.s. 


THE TREATMENT OF ECLAMPSIA' AND PRE-ECLAMPSIA WITH 
VERATRUM VERIDE AND MAGNESIUM SULFATE- 

Frederick C. Irving, M.D., Boston, Mass. 

(From the Boston, Lying-In Eospital) 

T hirty years ago the delivery of an eclamptic presented no problem to the 
obstetrician : according to his simple philosophy the woman was having fits 
because she was pregnant ; if she ceased to be pregnant there would be no reason 
for her to have fits; therefore he emptied her uterus forthwith, usually by 
manual dilatation of the cervix followed by forceps, or by version and extraction. 
About 30 per cent died, usuaUj’- from shock and hemorrhage. As cesarean sec- 
tions became more common they were performed on eclamptics, but with even 
worse results, for the death rate then rose to 40 per cent. In the middle 1920 ’s, 
however, two articles appeared which changed the attitude of thoughtful 
obstetricians from radicalism to conservatism and have been the indirect means 
of saving many lives. 

Strogonoff^® rep'brted in 1926 a series of 300 personal eases, treated with 
morphine, chloral, and chloroform, and ivithout active immediate interference, 
with a mortality of 2.6 per cent. Investigation, liowever, showed his Russian 
cases to be far milder than American eclamptics; in fact, many of his patients 
appeared to be merely advanced pre-eclamptics. The year before Lazard^^ had 
published a paper, also on the conservative treatment of eclampsia, in which he 
described the control of convulsions with the intravenous use of magnesium 
sulfate. He reported 20 eases with a mortality of 10 per cent. No American 
clinic which copied StrogonofFs regime was able to obtain results comparable 
with his as he had reported them. On the other hand, the use of magnesium 
sulfate, either intravenously or intramuscularly until or without sedatives, has 
become almost standard practice in large American clinics, although the results 
are not always all that might lie desired. But, at any rate, we have learned 
that active interference with an antepartum eclamptic during her crisis of con- 
vulsions and coma is apt to end in disaster. If, on the other hand, we wait until 
the convulsions have ceased, the coma has passed off, and there is an adequate 
output of urine, we can induce labor by some simple means with much greater 
safety. 

In 1935 Bryant® exposed to public view an old drug which in most drug- 
stores except those of Cincinnati had been accumulating dust on the back 
shelves. This drug is veratrum veride, described by the authors of a popular 
work on pharmacology as "practically obsolete today and enjoying a well- 
deserved oblivion.” 

Pharmacologists, like other people, are apt to say that a thing is no good if 
they know little about it, and it will be evident when we consider their accounts 

. ’Read, by invitation, at the annual meeting of the .South Atlantic Association of 
Obstetricians and Gynecologists, Savannah, Georgia, Feb. 6 to S, 1947. 
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preted means, “a remover of obstructions, and a medicine to cause blisters and to 
be snuffed into the nose.’’ He also described it as an acrid narcotic and 
emetic — ^^vhich is plain enough — but he also made the fundamental- and original 
observation that when it was taken internally it caused the pulse to be “small, 
compressible, and inf requent. ” 

The next important figure in the history of veratrum veride was Nonfood of 
Cokesbury, South Carolina, who devised the famous Norwood’s tincture, which 
he first described in 1852. He manufactured it on a commercial scale and issued 
a prospectus which gave instructions for its use, quoted case hi.stories, and ended 
with testimonials. That Norwood held a favorable opinion of his product is 
evident by this quotation from his prospectus of 1856. 

“But when the unsurpassed value of the remedy is brought into account; 
when it is known that it po.ssesses powers that cannot be supplied by any and 
everj’’ agent of the Materia Medica, singly or combined; when it is loiovui that 
it is the onlj'^ agent by which we can say to the tumultuous and tempest tossed 
heart in febrile and inflammatory diseases, be still, and lo all is quiet, and this 
way^vard organ grows calm in all its actions, and the vital fluid flows smoothly 
and gently through all its channels, the price sinks into insignificance.” 

Aside from its use as a cardiac tonic it was also employed, and still is in 
some parts of the United States, in pneumonia and other febrile diseases. 

Credit for the first use of veratrum veride to control the commlsions of 
eclampsia belongs to Baker' of Eufala, Alabama, who, in i860, gave it to one 
patient with a successful result. 

From then on veratrum veride was used sporadically in eclamp.sia and 
scattered reports appeared in the literature. It was not until 1895, however, 
that Beamy'" founded the veratrum school of Cincinnati of which the work of 
Br^mut is the lineal descendant. Worthy of mention, however, is the paper of 
Mangiagalli'^ of Milan, whose report appeared in England in 1908. He recorded 
100 eases with a mortality of 12 per cent, whereas bis death rate for the 
previous ten years had been 24 per cent. 

Procedure 

The general routine treatment for eclamptics at the Boston Lying-in 
Hospital follows in the main that of Bryant and Fleming. The patient i.s 
placed in a quiet, darkened room with a nurse in constant attendance. Morphine, 
qne-fouith grain, demerol 100 mg. subcutaneously, or 3 drams of paraldehyde 
in 2^ ounces of mineral oil are u,sed to control restlessness, but are not given 
routinely. Five minims of veratrone are given hypodermically on admission. 
Veratrone is repeated as is necessary in 5 to 10 minim doses at twenty-minute 
intervals to keep the blood pressure below 150 sy.stolic and the pulse below 80, 
or if there is a convulsion. 

Magnesium sulfate in 50 per cent solution is given intramuscularly into the 
buttocks in 10 to 20 c.c. aihounts eveiy four to six hours. Magnesium depresses 
the central nervous sy.stem and the peripheral neuromuscular apparatus .so 
that the excitation of voluntarj’- muscle by nerve impulses is prevented. Mag- 
nesium depre.sses all portions of the central nervous .sj'stem which leads to the 
loss of reflexes and a continuous fall in blood pre.ssure. It also affects the heart 
muscle and produces bradj’-cardia. 

Two-hundred fifty cubic centimeters of 25 per cent glucose in buffered 
sterile water are given sloAvly every four hours if the patient is unconscious. A 
she is conscious it is given ever 3 ^ six hours. The purpose of this is to encourage 
urinary secretion. In a few instances we have found the use of salt-poor 
albumin in 50-gram doses to be followed b.y a marked increase in urinary ou - 
put and the disappearance of edema. Our results vnth pla.sma have not been s 
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Its heart receives blood from another dog through a constant perfusion pump. 
When veratridine is injected into tliis heart- — isolated in a vascular sense but still 
in nervous communication with the head — ^the blood pressure in the head falls, 
thus demonstrating that reflex vasodilatation originates in the heart. In the 
opinion of most pharmacologists, this explanation of the action of veratrum is 
the correct one. Recently however, Willson and Smith,-^ using veratrone, re- 
ported that they had produced vasodilatation by perfusion experiments in the 
isolated ear, kidney, and leg of rabbits, thus suggesting a local effect on the blood 
vessels. Moreover, they administered veratrone to vagotomized dogs and pro- 
duced a distinct hypotension -without a drop in pulse rate, although the fall in 
blood pressure was much less than when the vagi were left intact. This, they 
reasoned, indicated that afferent vagal reflexes are unnecessary for peripheral 
dilatation. 

Although these results appear conflicting, it must be remembered that 
Krayer used veratridine, an alkaloid obtained from sapadilla for experimental 
purposes and never emploj^ed in clinical medicine, while Willson and Smith con- 
ducted their experiments with veratrone, the only preparation of veratrum 
readily available at present in the United States for therapeutic use. It should 
also be recalled that the alkaloids of veratrum veride, of which veratrone is a 
preparation, have never been completely isolated. They are assumed to be 
about the same as those in veratrum album, although there is no proof that thej'- 
are. If the investigators working on this problem would employ the same sub- 
stance for their experiments, it is likely that these results would be less at 
variance, and of more practical value to obstetricians. 

So far no pharmacologist seems to have evinced the slightest curiosity about 
the anticonvulsant action of veratrum, although it is this effect which interests 
the practitioner most and it is the only one of any lasting benefit to the 
patient. Lacking scientific proof, however, we as clinicians may assume that the 
vasodilatation caused by veratrum relieves the cerebral anemia and edema which 
are supposed to cause the eon-nilsions and coma of eclampsia. 

Before leaving the pharmacology of eclampsia one should mention the 
toxic effects of overdosage. These are: vomiting; burning sensations in the 
mouth, throat, and stomach; profuse sweating; giddiness; headache; and in 
some eases relaxation of the vesical and anal sphincters. Therefore the initial 
intramuscular dose of veratrone in our clinic is restricted to 5 minims and is 
increased as conditions warrant. 

Hellebore, from which veratrum is derived, has been known since the 
Middle Ages. In medieval times it was used to protect cattle from evil spirits, 
and the rootstalfe employed for this purpose were dug up to the accompaniment 
of mystic rites. Sorcerers, when they wished to make themselves invisible, 
sprinlded themselves with the powdered substance. The American Indians, 
on the occasion of selecting a new chief, made an extract of hellebore and gave 
it to the young braves; and the one who vomited the least was made head 
of the tribe. Apparently he who had the strongest stomach was judged to 
ha-ye the stoutest heart. The early New England settlers used it as a crow 
poison, and horticulturists have long .employed it as an insecticide. 

Probably the first physician in America to use veratrum veride as a 
medicine was Osgood^® of Providence, Rhode Island. He described it some- 
what obscurely as a “deobstruent, epispastie, and errliine,” which being inter- 
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magnesium sulfate by mouth to free watery catharsis, and are given a diet of 
145 Gm. protein, 220 grains carbohydrate, 100 grains fat, and salt is restricted 
to 1.6 grains. This total is 2,200 calories. If there is a sudden hypertension, if 
the albumin increases notably, or if the patient develops symptoms of toxemia 
she is given 50 per cent magnesium sulfate intramuscularly in 10 e.c. doses every 
six hours for four doses, then every twelve hours for four doses, accompanied 
by veratrone in 5 minim doses sufficiently often to produce a fall in blood 
pressure. 

Fig. 1 shows the maternal death rate by five-year periods from 1873 to the 
present day. The double vertical line marks the beginning of the veratrone- 
magnesiimi sulfate regime. 
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satisfactory; Enough parenteral fluid is given to prevent dehydration and not 
enougli to cause edema. If the patient is conscious she is given 2,000 to 2,500 c.e. 
of water every twenty-four hours. 

Pregnancy is terminated only after the concisions have ceased and an in- 
terval of twenty-four to seventy-two hours has elapsed. If the cervix is partially 
effaced and dilated enough to admit one or more Angers, the membranes are 
artificially ruptured; if not, a Voorhees bag is introduced. Cesarean sections 
are performed only on strictly obstetric indications, such as cephalopelvic dis- 
proportion or placenta previa. No cesarean sections were performed in our 
series upon antepartum or intrapartum eclampties. Once induced, labor is 
allowed to proceed normally and to terminate, if the presentation be a vertex 
either by normal delivery or low forceps. Ether with oxygen is usually em- 
ployed in normal deliveries; low spinal anesthesia for operative deliveries. 

Results 

Using this method, Ave have treated 32 j ^clamntics from 1940 to 1946, in- 
clusive. Eighty-one and two-tenths per cent Avere primiparas. Convulsions oc- 
curred antepartum in 20 cases, or 62.5 per cent; intra partum in 5, or 15.6 per 
cent, and post partum in 7, or 21.9 per cent. Eleven patients had 1 fit, tAvelve 
patients had 2, one had 3, one had 4, one had 5, tAvo liad 6, one had 8 fits, one had 
9, one had 13, and one had 14 fits. Six Avere comatose. In a detailed study of 
IS of these cases ToAver found the average normal l)lood pressure in those in- 
stances AAdiere it could be obtained to be 117/74 Avith a maximum rise to an 
aA'crage of 185/113. The aA^erage fall in blood pressure AA^as 86/52, AAdth an 
average dose of 10 minims of veratrone in an average time of forty-tAvo minutes. 
The average maximum sloAAung of the pulse rate Avas 48 beats per minute. These 
IS patients received an average of 11 to 12 doses, Avith an average total of 62 
minims (about 4 c.c.). Tiie 'greatest degree of albuminuria in the 32 patients 
Avas as foIIoAA's: grade 4, 52.1 per cent; grade 3, 31.1 per cent; grade 2, 16.8 
per cent. 

Labor aa^s induced in IS, or 55.6 per cent, of the cases; nine times by 
artificial rupture of the membranes, and in tlie remaining nine Ijy the dilating 
bag. 

There AA^ere 33 infants, including one pair of tAvins. TAvelve infants Avere 
delivered normally and eleven by Ioav forceps, these tAvo methods making 71.7 per 
cent of the total. The remainder Avei’e delivered as folloAAAS: Braxton Hicks 
A'ersion (on nonAuable infants) 5, breech extraction 3, Willett’s forceps after 
Biihrssen’s incisions, one. One pre-eclamptic dcA'cloped a conAuilsion after a 
cesarean section. 

There Avere tAvo maternal deaths, giAung a mortality rate of 6.3 per cent. 
Both Avere neglected emergency ca.ses admitted from small outside hospitals ; both 
AA’cre moribund on entrance and died soon afteiwards. Sixteen, or exactlj’^ 50 per 
cent, of the eclampties Avere emergency cases. During the years 1940 to 1946 
under study there AA’cre 18,686 delh’eries in the public Avards of tlie Boston 
Lying-in Hospital. The frequency of eclampsia in the registered clinic cases 
AA*as once in 1,161 delh-eries, and none of these eclampties died. This speaks 
Avell for the A'alue of prenatal care, and again emphasizes the truism that 
there can be no comparison betAveen prevention and cure. 

Eighteen, or 54.5 per cent, of the 33 infants Avere discharged alive; 13, 
or 39.2 per cent were stillborn ; and 2, or 6.3 per cent, died. Nine of the 
thirteen stillborn infants AA-eighed under 4 pounds. The total fetal mortality 
AA’as 45.5 per cent. 

The treatment of severe pre-eclampties folloAA's the same principles in a 
modified form. All pre-eclamptics of any degree are kept in bed, are giA'en 
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I NFECTION of the vulva and vagina, witli certain of the nonaseosporogenous, 
mj^elial producing, yeastlike fungi, is a common cause of pruritus vulvae, 
vulvovaginitis, dysuria, and inereased vaginal discharge. Infection is most com- 
mon during the childbearing age. Pregnancy and diabetes are said to he pre- 
disposing factors to infection. 

Prior to 1931, mjmotic vulvovaginitis was not I’cgarded as common, and 
only isolated reports appeared in the literature. At that time, Plass, Hessel- 
tine, and Borts’ reported a large series of patients and directed attention to the 
frequency of the infection. The}'- also gave accurate descriptions of the sjmip- 
toms and clinical findings. 

In recent years mycotic vulvovaginitis is more frequently recognized, and 
the belief is now firmly established that these infections rank witli the tricho- 
monad syndrome as a common cause of vulvovaginitis. 

The incidence of mycotic di.sease of the vulva and vagina varies in pro- 
portion to the recognition of symptoms and to the facilities used for diagnosis. 
The failure to utilize simple methods of culture, in eon.junction with intelligent 
interpretation of the myeologie findings, often leads to improper diagnoses and 
subsequent improper treatment. 

Unlike trichomoniasis, the diagnosis of mycotic vulvovaginitis is occa- 
sionally made difficult by the presence in certain vaginas of saprophytic fungi 
which closely simulate pathogens, but are incapable of initiating symptoms. 
These fungi cannot be differentiated from vaginal pathogens without the use 
of cultural methods. Furthermore, it is well recognized that patients may carry 
potentially pathogenic fungi in the vagina for long periods without evidence of 
symptoms. A clearer understanding of the symptoms, clinical finding.s, as well 
as of the myeologie fioi’a of the normal vagina, makes this problem le.ss con- 
fusing. 

The Vaginal Fungi 

Almost without exception, fungi isolated from the vaginas or vulvas of 
the sjmptomatic, as well as asymptomatic, patients fall into a large group 
which is referred to as yeasts or yeastlike. The yeasts or yea.stlike fungi re- 
produce by budding, by the formation of a septate mycelium, and in the true 
yeasts the formation of a sexual pha.se called asci. 

♦Bead at the annual meeting of the South Atlantic A.s.sociation of Ob.stetriclans eni 
Gj-Mecologists, Savannah, Ga., Feh. C to S, 1917. 

tAided by a grant from the Mycolold I^aboratorie.? Inc.. Little Fall-s, N, J-. anj 
Duke University ne.search Council, 
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Table I shows some collected statistics comparing the results obtained with 
magnesium sulfate alone with those attending the use of veratroPe with or with- 
out magnesium sulfate. Although the results in both collections of cases are 
good, the advantage appears to be with the veratrone group. For a number 
of years at the Boston Lying-in Hospital our main reliance was on magnesium 
sulfate alone given intravenously after the technique of Lazard.^® Our results 
have been so much more satisfactory since we instituted Bryant’s method that 
we shall probablj’- continue to use it until something better appears. 

Conclusions 

In conclusion, it should be emphasized that no treatment will cure the 
grossly neglected eclamptic who arrives at the hospital breathing her last. The 
damage has already been done; nothing will save her life. 
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The Cryptococci, or simple yeastlike fungi, occur in the vagina as yeast 
cells. Reproduction on corn meal agar, carrot plugs, and on Sabouraud’s agar, 
is by budding or the formation of more yeast cells. Mycelia or ascospores are 
not produced under any conditions of grovTh. 

At tlie present time there is no conclusive evidence of the pathogenicity of 
Cryptococci isolated from the vaginas or -^uilvas. 

True cryptococcosis is a subacute or chronic infection of the lungs, skin, 
brain, or meninges and is due to an encapsulated species of Cryptococcus knovn 
as Cryptococcus neoformans. Benliam and Hopkins® have .sho\vn that non- 
pathogenie Cryptococci can be isolated from normal skin, mucous membrane.s, 
etc. Specific identification of Cryptococcus neoformans can be made by capsule 
identification and animal pathogenicity studies. The common vaginal Crypto- 
cocci do not form demonstrable capsules. 

The true yeasts, or Sacciuiromyces, occur in vaginas as j’^east cells. Cul- 
tivation on Sabouraud’s agar usually produces only budding forms. Cultiva- 
tion on carrot plugs or other suitable media results in the formation of the se.xual 
phase or ascospores. 

In our opinion both the vaginal Cryptococci and Sacctiaromyces assume im- 
portance only because ihey can so closely simulate and must be differentiated 
from species of Candida. 

The genus Candida reproduces by the formation of yeast cells and the pro- 
duction of a vegetative mj^celium. Both forms are frequently seen in the direct 
examination of vaginal discharge. If the material is from the vagina, the pres- 
ence of mycelia by direct examination is presumptive OAudence that the fimgus 
belongs to the genus Candida. However, the finding of only yeast cells does 
not rule out the genus Candida or suggest either Sacdiaromyces or Cryptococci. 

^Cultivation on tSabouraud’s agar produces yeast cells and a stage not easily 
differentiated from other yeasts or ycastlike fiingi, Jlycelium production on 
this medium is not consistent, and when it occurs on slants of Sabouraud’s 
agar it does so only in the upper dried portion of the medium. In poured 
plates of com meal agar, or on plates which after inoculation are overlaid with 
molten agar, mycelial production, at room temperature, oecui’s in from Urenty- 
four to forty-eight hours. 

Identification of Species Within the Genus Candida 

The identification of species "within this genus is based on biologic tests in 
combination wdth microscopic morphology and macroscopic colony formation. 
In 1938, Jones and Martin" described methods of classification wliich were 
primarily bacteriologic and "O'ere based upon the study of fifty-nine strains of 
Candida, isolated from the vaginas of patients in our chnie. 

In Table I are sho"nm the species of Candida commonly isolated from the 
vagina or "vuilva and the neee.ssary criteria for identification. For a more_ de- 
tailed description of these methods reference should be made to pre"dous 
reports."'® 

There have been few studies made on the classification of the genus 
Candida, in which fungi isolated from "vulvas and vaginas "^vere used to the 
exclusion of fungi from other sources. Pla.ss, Hesseltine, and Borts,^ m their 
original paper on mycotic ^nllvovaginitis used Castellani ’s^® cla.ssification. 
later studies Hopkins and Hesseltine^ expressed doubt concerning the ac- 
curacy of Castellani’s methods and .studied seventy-three additional .strain oi 
Candida by comparison wdth types 1, 2, and 3 of Stovall and Bubolz.“ On > 
sixty-nine of these strains ivere regarded as classifiable, and .sixty-seven "ivere saia 
to be tjqie 2 of Stovall and Bubolz "n’hich is sjnonymous "^Hth Candida albicans. 
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■\Vhen grown on Sabonraud’s agar, at room temperature, most of the yeasts 
or yeastlike fungi sliow similar colony formations and types of growth. Separa- 
tion of the different genera, three of wdiieli commonly occur in the vagina, is 
liased on morphology wlien the fungi are grown on special types of media, as 
corn meal agar for mj’-celial production, and carrot plugs for the production of 
asci. This method first proposed liy Ota^ in_ 1924 separates the vaginal group 
into SaccJiaromi/ces; Cri/ptococcus, and Monilia. 

Since the generic terminology is dcteimined by priority of usage, the name 
Monilia as applied to the anaseosporogenous, mycelial producing, yeastlilce 
fungi is known to be incorrect. According to Conant^ and' others who have 
reviewed the taxonomy, “The first mention of Monilia was that of Hill,^ 1751, 
for the forms described by Michelli,® 1729, under Botryiis and Aspergillus.” 


GENUS , GENUS GENUS 



Figr. 1. — Generic Classiflcation of tlie yeasts and yeastlike fungi from the vulva and 
vagina. The generic classiflcation is based on morphologj'' under special conditions of cultiva- 
tion, i. e., corn meal agar for the formation of filamentous mycelium, carrot plugs for the 
formation of ascospores. 

(A) Direct preparation from patient. 

(B) In culture from corn meal agar and carrots. 


In addition to Monilia a number of incorrect generic terms has been ap- 
plied by different workers to this gi'oup of fungi. The confusion has been so 
great, that in 1939, at an informal meeting of Medical Mycologists at the Third 
International Congress for jilicrobiology, it was voted to substitute the name 
Candida for Monilia. It was the opinion of this group, that the existing con- 
fusion would be clarified if workers in tliis field would use onty one generic 
term while awaiting official action of the International Botanical Congress. 
Consequently, the generic term Candida is now preferable and we prefer this 
term in_ our teaching and it is used in this paper. 

This ruling rendered obsolete terms as monilia vaginitis and moniliasis of 
the vagina and vulva. However, since fungi belonging to the genus Candida' 
seem to be the only fungi commonly involved in the production of vulvovaginitis, 
we prefer the term mycotic vulvovaginitis. 

Differentiation of Genera 

In Fig. 1 is shorni the morphology of the three genera of common vaginal 
and vulvar fungi as they occur in the vagina and on .special culture media. 
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renal glycosuria of pregnancy, and low pH of the vaginal secretions has been 
stressed by different observers. It has been shown also that dissociation may 
occur in strains of Candida albicans which liave been maintained for long 
periods on artificial media, and that this dissociation, Avith the resultant Joss 
of animal pathogenicity, can be produced at Avill by the use of certain cliem- 
icals.®’ Liston and Chisholm^® believe that in the pregnant female glycosuria 
plays an important part, and that this should be considered when treating this 
type of patient. This is in agreement with Hesseltine’s and Campbell’s’" be- 
lief that the yeastlike fungi are the etiologic agents in the vulvovaginitis so 
frequently seen in patients Avith diabetes mellitus. It is our experience that in 
patients Avith diabetes and vulvovaginitis the indicenee of yeasts and yeastlike 
fungi is extremely high. On the contrary, there are some patients in Avhom 
the vuhmvaginitis cannot be explained on the presence of fungi. 

As previous!}’- stated, freshly isolated strains of Candida albicans are 
pathogenic AA’hen inoculated int raven ousl}'- in rabbits. This has been shoAAm by 
Benham,’® StOAmll and Pessin,’® ' and many others. Stovall and Pessin also 
found that Candida tropicalis Avould kill rabbits if enormous doses Avere used. 
Other vaginal fungi are nonpathogenie for rabbits. RablDit pathogenicity is 
perhaps the most important differential point betAA’een Candida albicans and 
Candida stellatoidea. 

The first successful human A’aginal inoculation reported A\’as that of 
Haussman,®® aaOio used the vaginal di.schai’ge from an infected patient to inocu- 
late a pregnant female. He.sseltine, Boris, and Plass,P in 1934, inoculated 
eighteen patients Avith pure cultures of tAvo spec ies of Can dida. They Avere 
successful in establishing infection in tAA'eh’e. The tAvo species Avere ela.ssified 
according to Castellani ’s’® classification as Monilia pinoyi and Monilia metalon- 
dinensis. They Avere successful also in producing oral thrush in neAvl)orn 
infants AAdth Monilia pinoyi, but AA’cre not successful A\’ith Monilia Knisti w 
Sacchanomyccs cervisiae. Monolia pinoyi, Monilia meialondinensis and Monilxa 
Krusei have been .studied by Martin and Jones.® The first tAvo are synonymou-s 
Avith Candida albicans and the third Avith Candida Krusei. Bland, Eakoff, and 
Pincus,’^ in confirming the results of Hesseltine and his co-AA’orkers, used strains 
isolated from patients Avith mild, moderate, and severe vulvovaginitis. The 
opinion expressed by these authors AA’as that methods of classification ansAvered 
no useful purpose. We therefore have no data on their strains other than the 
source of isolation. 


Differential Diagnosis 

Mycotic AUilvovaginitis must be differentiated from trichomoniasis, non- 
specific bacterial AOilvoA’-aginitis, cerviciti.s, specific bacterial infections, chem- 
ical vulvovaginitis, atrophic vulvitis and A’aginitis, leueoplakia, neurodermatitis, 
enterobiasis, pediculosis, or any disease or condition AAdiich produces pruritus 
A'ulvae or ani. 

Differentiation should be made betAveen, (1) those patients Avho harbor 
harmless .saprophytic fungi in the vaginas or on the A’^uh’as; (2) those patients 
AA’ho have positive cultures for potentially pathogenic species, but are asjmp- 
tomatic at the time of culture; and (3) the .sjunptomatie patients Avith a positive 
culture for species knoAAm to produce .sjmiptoms. 

The physician Avho treats only the patients Avith obvious signs and symp- 
toms misses many diagnoses of mycotic Amlvovaginitis. Many patients are seen 
on Avhom the diagnosis is not obvious and can be made only b}^ culture and n.V 
study of the fungus present. Pruritus is a frequent complaint in many 
varieties of vaginal and vulvar disease. 
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Table I. Species Classification op the Genus Candida (Monilia) Containing Vaginal 

Pathogens ‘ 



1 surface 

1 GROWTH 

SABOURAUD’S 
BROTH* 

COLONY TYPE 
' BLOOD AGARf 

CARBOHYDRATE 

PER- 

' MENTATIONS t 

1 MORPHOLOGY 
CORN MEAL 
AGAR 

RABBIT 

PATHOGEN- 

ICITY 

Candida albicans 

Negative 

Grayish 

Dex 

AG 

Numerous 

Positive 



Large 

Sacch 

A 

Chlamydo- 




Bound 

Lact 

- 

spores 




Smooth border 

Malt 

AG 



Candida stella- 

Negative 

Stellate 

.Dex 

AG 

Chlamydospores Negative 

ioidea 



Saech 

- 






Lact 

- 






Malt 

AG 



Candida tropicalis 

Bubbly 

Grayish 

Dex 

AG 

Abundant my- 

Slight 


' ^ 

Large 

Sacch 

AG 

celium 

(Stovall) 



Bound 

Lact 

- 





Mycelial fringe 

Malt 

AG 



Candida Krusei 

Heavy film 

Small 

Dex 

AG 

Spores ar- 

Negative 




Irregular in 

Sacch 

- 

ranged like 




size 

Lact 

- 

crossed sticks 





Malt 

- 



Candida para- 

Negative 

Small 

Dex 

AG 

Not distinctive 

Negative 

hrnsei • 


Bound 

Sacch 

- 





White 

Lact 







Malt 

- 




•Incubated 48 hours at 37“C. 

tincubated 10 days at 37° C, 

t-A-G = Actd and Gas ; A = Acid ; - = Negative. 


As Stated in tlie table given by the authors, the sixty-seven strains listed as type 
2 rarely formed acid in saccharose. Since one of the differential points between 
Candida albicans and_ Candida stellatoidea is the ability of the former to form 
acid in saccharose, it is possible that' the sixt3’--seven strains were in reality both 
Candida albicans and Candida stellatoidea. . 

In the original paper of Jones and Martin' a new species of Candida iso- 
lated from vaginas was described. Since this fungus seems to be common only 
m vaginas and has undoubtedly been previously identified with Candida albicans 
the reasons for separating these two species are repeated here; (1) When grown 
on pH 7.4 beef extract sheep’s blood agar plates as 37° C., for twenty-four hours 
the inoculum taken from a forty-eight hour culture in Sabouraud’s brotli, the 
rate of growth is different. Fairly luxuriant growth of Candida albicans occurs ; 
the growth of Candida stellatoidea is much less luxuriant. (2) When freshly 
isolated strains of Candida albicans were injected intravenously into rabbits, 
aeath of the rabbits occurred in four to five days. Freshly isolated strains of 
Candida stellatoidea failed to kill rabbits when twice the lethal dose for Candida 
athicaws was nyeeted. (3) Slight differences in carbohydrate fermentations 
occu^ (4) Slight differences in colony type are found when the fungi are grown 
on pli 7.4, beef extract, sheep’s blood agar plates at 37° 0 


Pathogenicity of Genus Candida 

pathogenicity of certain of the vaginal fungi belonging to the genus 
^andida has been proved. Eeports on tlie production of symptoms by the ex- 
perimental inoculation of the vagina ivith pure cultures has been uniformly 
ccessful.^ ’ other hand, tlie mechanism wherebj^ symptoms are 

pioduced in some patients while symptoms are absent in other patients who 
carry m the vagina the same species of Candida is still not understood. The 
Ole plaj^ed by individual sensitivity, variations in pathogenicity of fungi of 
tile same species, high glycogen content of the vaginal mucosa, diabetes mellitus, 
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The Fresh Pre'paration. — ^We have found that the direct microscopic ex- 
amination of a saline suspension of the collected material is far superior to either 
a stained smear or the use of KOH or NaOH solutions as used in the dem- 
onstration of the skin fungi. For the direct examination, the discharge is col- 
lected on sterile swabs. Approximately 1 c.c, of physiologic saline is added, the 
swabs are twirled in the saline, the suspension poured on a glass slide, covered 
with a cover glass, and examined microscopically with the low power objective. 
With experience the mycelial forms of the genus Candida are easily seen wth 
the low power objective, and can be recognized with certainty with the higher 
power. The yeast cell or budding stage is not easy to recognize with the low 
power. The saline suspension also has the added advantage that trichomonads 
can be searched for in the same specimen. 

Culture. — In a large number of patients fungi are not demonstrable by 
direct examination. This is particular’!}’- true in patients Avith a mild infection 
or the typical patient Avho takes a douche before visiting the doctor. In these 
patients cultures offer the only reliable method of diagnosis. All of the yeasts 
or yeastlike fungi which might be present grow readily on Sabouraud’s agar 
slants at room temperature in from forty-eight to seventy-tAvo hours. This 
makes culture so simple that it can be routinely employed, even in office prac- 
tice, AAdthout a peat deal of effort. The increase in the number of positive 
diagnoses in patients with obscure pruritus Avould certainly seem to justify this 
procedure. 

The Intradermal SJcin Test. — The use of a A’aceine as a diagnostic procedure 
in skin testing patients suspected of mycotic vulvovaginitis is of little or no 
value. Carter, Jones, Thomas, and Koss,^^ in 1940, shoAA’ed that the incidence 
of fungi in the vaginas of the patients Avith negative skin tests Avas as high as 
in the patients Avitli positiA’e tests. Vaccines, hoAvever, are occasionally of some 
benefit in treating patients AA’ith marked sensitivity or aa’Iio fail to respond, to 
other types of therapy. In these patients skin testing prior to the administration 
of vaccine, as an indication of the correct dosage, is a justifiable procedure. 

Agglutination. — The presence or absence of Ioav titered agglutinins_ hears 
little, if any, relationship to the presence of fungi in the A’agina.®^ This fact 
AA’-ould be expected because of the high incidence of yeastlike fungi in normal 
stools, in the moutlis of normal individuals, and the number of “carriers” of 
these fungi in the vagina. 

Treatment 

Treatments of these infections have included x-ray and ultraviolet light, 
various types of therapy in the form of douches, poAvders, and salves. One of 
the greatest problems in the treatment of vulvovaginal mycotic infection is the 
avoidance of overtreatment, and the ability to determine Avhere the fungus in- 
fection ends and the x-ray or chemical vulvovaginitis begins. The sensitiAuty of 
vulvar tissue and vaginal mucosa to strong chemicals is Avell ImoAA’n, and must 
alAvays be kept in mind regardless of the treatment used. The dread of the 
gj’ueeologist is the referred patient AA’ith A’uh’ovaginitis AA’hich has been OA’cr- 
treated. 

j\Iost of the treatments in use require daily or bidaily office visits, are time 
consuming for the phjmician, and end too often Avith an unsatisfied patient. 
In our opinion x-ray is contraindicated in all types of A’ulvar disease. Further- 
more, the treatment of the vulva fails to take into account the source of the in- 
fection, the. vagina. 
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Symptoms 

The symptomatology’' is fairly cleareut and much may be learned by proper 
and detailed questioning of the patient. The primary^ the most common and 
the essential complaint is pruritus vulvae. A fungus etiology: should be con- 
sidered in all patients in the menstruating age with this complaint. The degree 
of pruritus varies considerably’’ in intensity’’ and many patients report periods 
of relief followed by^ exacerbations. In severe infection the itching may be 
more intense than that experienced in any’^ otlier ty’pe of ■vulvovaginal disease. 
The high incidence of y’^easts and y’^eastlike fungi in the vaginas of asy’’mptomatic 
patients makes the treatment of patients who do not have pruritus an unwise 
procedure. In contrast to the patients with the trichomonad symdrome and 
nonspecific bacterial -vulvovaginitis, many^ patients with my^cotic vulvovaginitis 
state that they have some relief from the pruritus during their menstrual 
periods. This is probably^ due to the alkalinity’’ of the menstrual blood. Other 
common complaints which are secondary’- to pruritus are irritation and soreness 
of the vulva and introitus with associated dyspareunia. Dy’suria is another com- 
mon complaint and occurs in the form of external burning due to the urine pass- 
ing over the irritated vulvar areas. Increased discharge, although a common 
complaint, when due to the actual fungus infection is practically’^ always pre- 
ceded by’’ pruritus. The complaint of discharge without associated pruritus 
should lead one to suspect some other cause. Patients also frequently complain 
of swelling and breaking out around the vulva or of a feeling of heat. 

Clinical Findings 

By far the most helpful pliy’sieal finding is the presence of a white, flaky, or 
cheesy vaginal discharge. This discharge can occur around the labia minora, 
clitoris, in the vagina or on the cervix. When this discharge is detected it 
should be collected carefully’ for direct microscopic examination and culture. 
Vaginal and -vulvar findings vary’’ from apparently’ normal to a diffuse hyperemia 
of the vagina, cervix, and vulvar areas. In severe infections a granular type 
of vaginitis may be present. The vagina may’ bleed easily on touch. Slight 
edema of the ^’ulva is seen frequently’ and acute edema is not uncommon. The 
edema subsides rapidly after therapy’ is started. Cutaneous lesions as an ex- 
tension from the vagina are not common, but are occasionally seen. 

Diagnosis 

Since the y’easts or yeastlike fungi are the only group of fungi which com- 
monly occur in the vagina, much valuable information can be obtained from 
the careful microscopic examination of a fresh saline suspension of vaginal dis- 
charge. In obtaining material for examination, great care should be taken to 
collect the cheesy’ or flalcy discharge when present. We have found it a good 
practice to start at the introitus and collect any suspicious discharge as the 
speculum is inserted. Once the speculum has been inserted the posterior, an- 
terior and lateral walls of the vagnia should be carefully’ inspected. Careful 
inspection and collection greatly increase the chances of diagnosis both in the 
direct microscopic examination and in culture. 
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Table II. Yeasts or Yeastlike Eungi Isolated Froji the Vagina and Vulva of 200 
Obstetric Patients With No Previous Voluntary Cojiplaint of 

Pruritus Vulvae 


i 

NUMBER 

PERCENTAGE 

1 COMPLAINED OF SYJIP- 
TOMS ON CLOSE 
QUESTIONING 

Candida albicans 

20 

10 

10 

Candida stellatoidea 

38 

10 

15 

Candida paralmisei 

7 

3.5 

1 

Candida Erusei' 

4 

2 

0 

Candida tropicalis 

2 

1 

0 

Cryptococcus sp. 

14 

7 

0 

Saccharomyces sp. 

2 

1 

0 

Total incidence of yeasts or yeastlike fungi from vulvas and A'aginas 

43% 

Total incidence of 3 'easts or yeastlike fungi from vagina 

33% 

Number of symptomatic patients ivitli a multiple infection with both 

monads and fungi 

tricho- 19 


Present Report 

The present report deals with a group of selected patients, both pregnant 
and nonpregnant, who sought medical advice because of pruritus vulvae and 
other s 3 '’mptoms referable to a mycotic vulvovaginal infection. Large numbers, 
of records Avere reAucAved carefully, and no patient is included Avith eomplicatuig 
diseases Avhich could conceivably contribute to the s.Aunptoms. 

In Table III are shoA\m the fungi belonging to the genus Candida isolated 
from tAvo hundred eighty of these patients. In this group there Avere one hun- 
dred eighty-nine nonpregnant patients and ninety-one pregnant patients. The 
ratio of Avhite and Negro Avas tAvo hundred fifty-one AAdiite and only tAATuty- 
nine Negro. These figures are someAA'hat misleading, as most of the patients 
Avere private patients and there AA'ould undoubtedly be more Negro patients in 
clinic practice. 


Table III. Species of Candida (Monilia) Isolated Froji 280 Patients With a Chief 
Complaint of Pruritus Vula'ae and AATthout Other CojiplicatiNg Factors 



NUMBER 1 

PERCENTAGE 

Candida albicans 

255 

91.07 

Candida stellatoidea 

19 

6.78 

Candida parakrusei 

5 

1.07 

Candida Erusei 

1 

0.36 

Candida tropicalis 

Wliito patients 251 

Negro patients 91 

2 

Gjmecologie patients 189 
Obstetric patients 91 

0.71 


The age incidence is interesting in that all of the patients AA'ere in the ihen- 
sti’uating age AAdth but three exceptions. Tavo patients Avere betAveen 50 and 
60 years of age, and one patient aa'cs over 60 years of age. 


Discussion 

Fungi belonging to the genus Candida are etiologic agents in a .specific form 
of AmlvoAmginitis. VulAmvaginitis can be produced experimentally by the m- 
oculation of normal Amginas Avith pure cultures of Candida albicans. 

Although the disease is more frequently recognized, too much dependence 
has been put on classic findings at vaginal examination, hlany patients do no 
shoAV signs, and the diagnosis is not made because of the failure to use cultiuc 

methods. 
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The commonest type of therapy used is 1 per cent aqueous gentian violet 
applied to the vulva, vagina, and cervix two or three times weekly. This, of 
course, cannot be done satisfactorily by the patient, is a messy form of treat- 
ment, soils the patient’s clothing, and chemical reactions are not uncommon. In 
our experience the results obtained hardly justify its use. Other treatments in 
general use are carbosome, silver picrate insufflations, and suppositories and the 
iodides. 

For the past two years we have been using a vaginal jelly with a bentonite 
base and calcium and sodium propionate as the active ingredients. A report 
now in press by Alter, Jones, and Carter*’ gives the results of treatment, with 
follow-up cultures, on fifty-four patients. At the present time we have treated 
over one hundred patients with excellent results. 

Some of the advantages of this form of therapy are: the jelly is prepared 
in tubes and patients are given an applicator which delivers a measured amount 
of jelly. The jelly is entirely innocuous, convenient to use, and does not stain 
the' patient’s clothing. Eelief of pruritus and other symptoms in practically 
every instance is prompt. . A cure was obtained after one series of treatments 
in 80 per cent of the nonpregnant patients and in 33 per cent of the pregnant 
patients. The criteria of cure are based on obtaining negative cultures. Even 
though cultural cures were not effected in many pregnant patients, symptomatic 
relief was olDtained without fear- of ill-effects. 

Previous Eelated Study 

In 1940, Carter, Jones, Thomas and Koss^^ reported the results of cultures 
for fungi from the vulva and vagina of two hundred pregnant females. This 
earlier study was of an investigative nature. A mimeographed history sheet 
was used, and all patients were asked the same questions. No leading questions 
were asked. The only criteria for including the patient in the study were that 
the patient must be pregnant and have no previous voluntary complaint of symp- 
toms referable to a vaginal mycotic infection. Since none of the patients had 
complained when symptoms were present, they were not unbearable from the 
patient’s standpoint This is shown further by the fact that if a positive cul- 
ture were obtained, the patient was not informed, and onlj'- a small number re- 
quired treatment during that pregnancy. 

In Table II is shown the incidence of yeasts and yeastlike fungi isolated, 
and the number of patients who on close questioning had associated symptoms. 
Nineteen of the twenty-six sjouptomatie patients had a multiple infection with 
both trichomonads and fungi. 

In considering Table II, several conclusions are possible : (1) The incidence 
of yeasts or yeastlike fungi on the vulva or in the vagina of the pregnant fe- 
male is out of proportion to the symptomatology. Tins is particularly true of 
the clinic or Negro patient. (2) Compared to the high incidence, few require 
treatment. (3) Due to the lack of clear-cut symptoms and the high incidence 
of associated trichomonads, a study of this tjqpe is of only slight value in de- 
termining the most frequent vaginal pathogens. (4) The fungi isolated are of 
several genera and numerous species. (5) The number of sti’ains of Candida 
stellatoidea^ isolated may be of some significance, but no definite conclusions re- 
garding this new species is possible. 



THE MANAGEMENT OP BREECH PRESENTATION- 

H. Hudnall Ware, Jr., M.D'., W. C. Winx, M.D., axd Eric C. Schelin, M.D., 

Richmoxd, Va. 

(From the Medical College of Virginia Hospitals) 

T he management of breech presentations is a controversial subject. It is of 
interest to most obstetricians and requires further study. We have'^alyzed 
291 breech deliveries occurring in 6,476 consecutive deliveries j in our private 
practice since September. 1928. an incidence nf 4.49 per cent for breech de- 
liyertes. .We have included all breech presentations occurring in single and 
multiple pregnancies when the baby weighed 1,814 Gm, (4 poimds) or more at 
birth. All pregnancies of twenty-eight Aveeks or more, and a few earlier preg- 
nancies, AA'cre included by this .standard. 

As used in this discussion, private patients include all patients receiving 
prenatal care in our office, and patients referred to us as private patients during 
labor. Approximately one-third of our patients arc referred to us because of 
various complications of pregnancy and labor. Our gross statistics include all 
babies Avho weighed 4 pounds at biith regar^ess of the condition of the baby 
and mother Avhen we Avere first consulted. 'Jn tAA'o cases the fetus had died in 
utero before the onset of labor. Three mothers had eclampsia/and Avere referred 
to us because of convulsions and hypertension. 

Our patients have all been treated individually. An attempt has been made 
to determine the advisability of A’^aginal or abdominal deliverj'' before the onset 
of labor AvliencA'cr it Av-^as possible. We believe in the conservative treatment of 
patients AAuth breech presentations. The onset of labor should be spontaneous 
AAdienever the patient’s condition permits this procedure, and the membranes 
should be kept intact until deliA’-ery is imminent. Because of complications 
in many of our patients this plan could not be foUoAved. 

When the mother’s condition remains good and the labor progre.sses nor- 
mally AAuthout any indication of fetal distress, Ave let the hips of the baby de- 
liver spontaneously, and then, under anesthesia, aa'c guide the .shoulders and head 
through the birth canal. In assisting a breech delivery, and Avhenevef it is 
necessary to extract a baby presenting as a breech, Ave follow Potter’s technique- 
Piper forceps are applied AAhencAm* the head cannot be deliv'cred easily. The 
Celsus-Wiegand-Martin maneuA^er can be used to advantage in delivering the 
aftercoming head through the pehde canal AAdienever assistance is indicated. In 
our opinion Mauriceau’s maneuA^er for deliA'ciy of the aftereoming head is 
dangerous, and frequently causes injurj-- to the baby. We do not use this 

maneuver. 

^.ead at the annual meeting of the South Atlantic Association of Ohstetrlclans a"® 
Gynecologists, Savannah, Ga., Feb. 8, 1047. 
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The tendency to treat pruritus vulvae as a disease and not as a symptom 
results too often in the overtreated or incorrectly treated patient. 


Conclusions 


1. Two hundred eighty patients with mj’^cotic vulvovaginitis and without 
other complicating diseases are reported. 

2. Candida albicans was isolated and identified from 91.07 per cent of these 
patients. 

3. Other species of Candida produce vulvovaginitis in the occasional patient. 

4. The vaginal fungi, S 3 "mptomatolog 3 ^ clinical findings, and treatment are 
discussed. 
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Dieckman, in 1946, advised individual evaluation for each patient vdtli a 
breecli presentation. He states, “We do not believe in a routine prophylactic 
‘breaking up’ of the breech and pulling down one or two legs, but we do use 
this procedure in selected patients where labor is unduly slow.” 

A review of the literature indicates that many obstetricians favor elective 
cesarean section for tlie patient with a breech presentation if she is an elderly 
primipara, and for the patient with a borderline pelvis if the size of the baby 
indicates cephalopelvic disproportion. 

Siegel and McNally, in 1939, advocated external version in breech presenta- 
tions to reduce fetal mortality in primary breech presentations. They reported 
68 cases in which attempts had been made by external version to change breech 
presentations to vertex presentations. In 55 patients the versions were success- 
ful. 

Ryder, in 1943, advocated external version for most breech presentations 
and reported an incidence of breech pre.sentations at time of birth in 2.6 per 
cent of his private deliveries. His rate. of 2.6 per cent is much lower than ours, 
which is 4.49 per cent for all breech deliveries. One’s statisties may be easily 
influenced by the per cent of referred patients with eomplications, and this may 
be an important factor in our incidence of breech deliveries. Moore and Steptoe, 
in 1942, reported from The Johns Hopkins Hospital an incidence of breecli 
presentations of 2.8 per cent of all births. If routine attempts to convert breech 
presentations to vertex presentations by external version are successful, fetal 
mortality rates can be lowered by tliis procedure. In our cases external version 
was rarely attempted. The figures .so far presented for this procedure are not 
convincing. 

Table I. 


Total number patients (mothers) 290 

Total number patients (babies) 291 

Total number twin pre^ancies (one breech) 18 

Total number twin pregnancies (both breecli) 1 

Twin pregnanceis, first baby breech 6 

Twin pregnancies, second baby breech 12 


All babies in this report weighed 1,814 Gm. (4 pounds) or more. 

Table I shows the number of mothers and babies in this report. Twin preg- 
nancies increase fetal mortality, but we have included them. 

As shown in Table II, there were almo.st twice as many primiparas a-s 
multiparas in the cases we are reporting. Tins may tend to increase our fetal 
mortality rate. 

s.__yTABLE II. Duration of Pregnancy 



1 28-32 WEEKS ( 

32-38 iveeks 

1 38-40 WEEKS 1 

TOTAL 

Primiparas 

Multiparas 

2 

1 

22 • 

10 

108 

81 

192 

98 

Total 

3, 

38 

249 

290 

Per cent 

I'.OS 

'/ 13.05 

85.50 



J 

Table III. Type Breech Presentation 



1 PRIMIPARAS 1 

MULTIPARAS 

1 TOTAL 1 


i - 

r— ^Frank breech 
Complete breech 
^ Footling breech 

Total 

147 

32 

13 

192 

09 

22 

8 

99 

210 

54 

21 

291 

74.22 

18.55 

7.21 

100 
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In our cases episiotoniy was performed 197 times in 236 vaginal deliveries, 
an incidence of 83 per cent. Tins procedure reduces trauma to both the mother 
and baby. We think the frequent use of episiotomy has reduced both our fetal 
mortality and traumatic injuries to the babies. Episiotomy necessitates an- 
esthesia, and it can be done just before the extraction of the baby is started. 
No third degree laceration occurred in any case in this series. 

Analgesia was given to all patients in this study except those delivered by 
elective cesarean section and some of those Avith uterine inertia. As used by 
us, analgesia usuallj’’ includes hyoscine, one two-hundredth of a grain, and 
pantopon, one-sixth of a grain, also nembutal, one and one-half to three grain 
doses, Avith a total of not more than nine grains of nembutal in a prolonged 
labor, and a smaller total for short labors. 

Irving and Goethals, in 1926, adAmeated shortening the second stage of 
labor in breech deliA’^ery and emphasized the importance of deep anesthesia for 
the patient. During the tAventy-one years since this original publication, 
Goethals has contributed several other papers to the literature on this subject. 
He has obtained excellent results in breech deliA'^eries l^y the extraction of the 
baby after the cervix is fully dilated. He still adAmcates deep anesthesia for 
the extraction, and emphasizes the danger of extended arms and the difficulty 
one often encounters Avith the aftereoming head even Avlien the body delivers 
spontaneously. If the patient is aAvake A\dien difficulty is encountered in de- 
livering the shoulders and head, valuable time is lost Avhile she is Ijeing anes- 
thetized. 

Hansen, in 1940, reported one hundrect’ tAventy-six breech deliveries oc- 
curring in 1882 consecutive private deliveries. After correcting for premature 
and abnormal babies his mortality rate for stillbirths and neonatal deaths AAms 
0.8 per cent. Hansen stated, “Our method of treatment is conservative. By 
conservative treatment Ave mean giving supportive treatment to the mother 
Avith no interference unless labor is obstructed, progress ceases, or complications 
arise endangering the life of the mother, baby, or both. ' ’ 

Milton Potter, in 1945, advocated cesarean section for breech presentations 
in borderline pelves, and particularly in primiparas. For vaginal delh^eries 
he favors breech extraction, under deep anestliesia, after the cervix is com- 
pletely dilated and the loAver segment of the uterus is Avell effaced. 

In a recent publication Guyer and Heaton report that at BellcAaie Hospital 
the_ routine management of Ijreech delivery vaginally is to alloAv spontaneous 
delivery of tlie baby until the umbilicus presents, after AAliich assistance is given 
for the shoulders and head. 

Potter, Bill, and many others haA^e stressed the importance of full dilatation 
and effacement of the cei-Aux for a successful vaginal deliA'-ery of a breech 
presentation, even in a normal pelvis. Again aa'^c emphasize the fact that an 
incompletely dilated cei'Aux Avill often permit delivery of the baby’s bodjq but 
it AAull make delivery of the shoulders difficult and it predisposes to extension 
of the arms. In these eases the cerAux often contracts around the bab 3 ’'’s neck, 
retarding deliveiy of the fetal shouldei’s and head, and causing unnecessary 
trauma to both the mother and baby. This often results in permanent injury 
or death to the fetus. When the mother and baby are in good condition, a short 
time in the second stage of labor, to reduce the irritability or contractility of 
the cei-Aux, often facilitates the delNeiy of the shoulders and head. This should 
be remembered whenever extraction of a breech presentation is undertaken as a 
necessary or optional procedure. 
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TABLK AXJ) ABBOJIIXAB DKLIVKRY 


Delivered vaginally 

235 motlier.s 

230 babie.s 

Delivered by ce.sarean Fcction 

55 motlier.s 

55 babies 


The average age of patients delivered by cesarean section was 28.8 years. 


Table IX. Ce.sakeax .Sectiox Ixdicatiox.s 


Generally contracted pelvis 30 

Flat pelvis 11 

Funnel pelvis 3 

Ceplialopelvic di.sproportion 2 

Former extensive vaginal plastic operation 1 

Borderline jielvis, irregular fetal heart 1 

Former ce.sarean section, uterus didelpliys 1 

Former cesarean section, toxemia 1 

Double vagina and cervix, prolap.sed cord 1 

Uterine inertia 2 

Cervical stenosis 1 

Toxemia, eclampsia 1 

Total 0.0 


Table X.s^^tal Mortat.ity 



TOTAL X UMBER 

1 PER CENT 

Uncorrecled 

Stillbirths 

5 

1.71 

Neonatal deaths 

11 

3.78 

Stillbirths and neonatal deaths 

16 

5,49 

Corrected 

Stillbirths 

1 

0,30 

Neonatal deaths 

7 

2.40 

Stillbirths and neonatal deaths 

8 

2.70 

/ 




Table xr.\ Stillbiktils axd Neoxatal Deatils 

Xy 


XUJIBER 


StillbirtJm 

Hydrocephalus (craniotomy) 1 

Jleningocele 1 

Erythroblastosis fetalis 1 

Antepartum death (cause undetermined) 1 

Intrapartum death (cause undetermined) 1 

Newborn Deaths 

Spina bifida 1 

^Multiple deformities 2 

Congenital lieart 1 

Atelectasis 4 

Cause undetermined 2 

Maternal toxemia 1 


Table.s VIII and IX .show the incidence of ce.sarean section and the in- 
dications, which are self-explanatory. For those who think the cesarean section 
rate too high we have two comments. One cesarean section for uterine inertia 
resulted in a stillborn appai-ently noj-mally developed baby, and the operation 
should have been done earlier. This was the onlj' stillborn baby in the gronv 
of patients delivered by ce.sarean .section, and no newborn deaths occurred in 
this group. One other patient, a primipara 40 years old, was delivered by i 
extraction and the baby died. She .should have been delivered by elective 
cesarean section. 

Table X .shows the total uncorrected and corrected stillbirtlhs and 
deaths within three weeks after delivery for all babies weighing 3,814 ^n- 
(4 pounds) or more in 291 breech pre.sentations. 
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Table IV. Onset of Labor 


1 

NO. PATIENTS j 

PER CENT 

Spontaneous 

159 

54.64 

Medical induction 

33 

11.34 

Medical induction and amniotomy 



Voorhees bag 

3 

1.03 

Premature rupture of membranes (spontaneous) 

66 



Prolapse of the cord did not occur in any case with artificial rupture of the membranes. 


NTable V. 


Type of Delivery 




1 PRIMIPARAS I MULTIPARAS | 

TOTAL 

Spontaneous 


30 

28 

58 

Breech extraction 


85 

51 

136 

Breech converted and extracted 

35 

7 

42 

Forceps to aftercoming head 

73 

17 

90 

Cesarean section 


42 

13 

55 

Table VI. 

Average Duration of Labor (Vaginal Deliveries) 



FIRST STAGE 

1 SECOND STAGE 


HOURS 1 

MINUTES 1 

1 HOURS 1 

MINUTES 

Primiparas 

9 

36 

1 

32 

Multiparas 

8 , 

6 

0 

42 


"'“’^LE m. 

Complications 


PATIENTS 


Prolapse of cord 10 

Premature separation of placenta 5 

Placenta previa 0 

Polyhydramnios 3 

Toxemia (preeclampsia) 33 

Toxemia (eclampsia) 3 

Postpartum hemorrhage 11 


Labor v^as induced in 28 per cent of our patients. Most of the induc- 
tions were done because of premature rapture of the membranes or maternal 
toxemia. It is interesting to note that prolapse of the umbilical cord did not 
occur in any case after artificial rupture of the membranes. We never inten- 
tionally rupture the membranes until the presenting part is well engaged in 
the pelvis. 

As shown in Table V, the percentage of spontaneous deliveries was low, 
and the incidence of cesarean sections was high. These operations were usually 
indicated because of some type of eephalopelvic disproportion, but we do deliver 
by elective cesarean section many patients with breech presentations who would 
be given a trial labor with a vertex presentation. 

The_ average duration of labor in both primiparas and multiparas was 
^lorter in our cases than the average given in most textbooks on obstetrics. 
The longest labor in this study in a primipara was fifty-three hours, and the 
longest in a multipara was seventy-six hours. 

The complications are shown in Table VII. There were ten patients in 
worn the umbilical cord prolapsed, but no fetal death occurred in this group. 
We attribute this to the fact that the fetal heart sounds are watched closely 
and recorded frequently when the breech presents. We usuallj'- stay near the 
breech cases when labor is active. Five patients developed premature separa- 
tion of the placenta, but aU had living babies. Five patients were transfused, 
in SIX patients the uterus was packed with gauze to control bleeding. 
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September, 1928, have been presented. this series' there were five stillbirths 
and eleven newborn deaths, an uneorreeted fetal mortality of 5.4fl per cent^ 
There ws no maternal mortality in this series of cases, 

N<^dn;er deducting for babies with congenital deformities incompatible with 
life, and two babies who died in utero before the onset of labor, the corrected 
stillborn and newborn death rate is 2.70 per cent for all babies weighing 4 
pounds or more. | 

When the baby presents as a breech in an elderly primipara, or when a 
patient has a borderline pelvis and a large baby, delivery by cesarean section 
should be carefully considered and re-sorted to frequently. 

There is a distinct difference between a fully dilated cervix and a fully 
dilated and paralyzed cervix. In breech deliveries the former frequently con- 
tracts around the baby’s shoulders or neck and causes difficulty in delivering 
the shoulders and aftereoming head. When the cervix is fully dilated, re- 
tracted, and paralyzed it rarely interferes with the delivery of the shouldeis 
and aftercoming head. Overextension of the fetal head in the delivery of a 
baby presenting as a breech is dangerous and often results in injury or death 
to the /baby. 

'jA.fter the cervix is completely dilated and effaced, breech extraction under 
anesthesia may lower fetal mortality for trained and experienced obstetricians. 

'vEpisiotomy before deliver}’’ of breech presentations probably reduces trauma 
to the baby and mother and decreases fetal mortality. 

Every woman in labor with the breech presenting should be watched closely 
and the fetal heart rate studied carefully for indications of fetal distress. 
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Tlie corrected stillborn and newborn death rate of 2.70 per cent could be 
lowered by omitting two fetal deaths occurring in ba]3ics whose mothers had 
severe toxemias. One of these fetal deaths is recorded under atelectasis. Pour 
of the five stillbirths would have been lo.st regardless of the presentation, and 
four of the eleven neonatal deaths Avere unavoidable because of congenital 
defects. 


Table XII. Corbected Fetal JIortalitv in Priaiiparas and JIultiparas 


1 

PRIJIIPARAS 

MULTIPARAS 

NUMBER 

DELIVERIES 

• FETAL 
MORTALITY 

PER 

CENT 

NUMBER 

DELIVERIES 

1 FETAL i 
[MORTALITY 

PER 

CENT 

vSpoiitaneous 

30 

0 

0 

28 

0 

0 

Breech extraction 

S5 

4 

4.C9 

51 

1 

1.96 

Breech converted and extracted 

35 

1 

2.85 

7 

1 

14.28 

Forceps to aftercoming head 

73 

3 

4.30 

17 

0 

0 

Cesarean .section 

42 

1 

2.35 

13 

0 

0 

Total (omitting foreep.s) 

192 

() 

3.11 

99 

o 

2.02 


Our series of eases is too small to be of value wlien broken down as in Table 
XII. One might conclude from the figures on conversion and breech extraction 
that this is a dangerous procedure, but one of the two liabies lost had multiple 
congenital deformities. An additional factor to consider is that breaking up 
the breech and then extracting it is resorted to in the most difficult cases. The 
same applies to the use of Piper forceps to the aftercoming head. 


Table XIII. CortRECTED Fetal Mortality Rates of Various Authors 
(Adapted from Guyer and Heaton) 


AUTHOR 

1 YEAR OF 

1 PUBLICATION 

FETAL MORTALITY RATE, 
PERCENTAGE 

Caldwell and Studdiford 


11.11 

■ Cannell and Dodek 


6.75 

Macafee and McClure 



Mohler 



Siegel and hlcXallv 


12.10 

Patton and Mussey 

1940 

3.77 

Hawker and Soule 

1940 

4.81 

Goethals 

1940 

7.40 

Hansen 

1941 

0.80 

Waters 

1942 

11.20 

Tonipkin.s 

1.943 

2.70 

Mooi'e and Steptoe 

1943 

12.80 

Guyer and Heaton 


4.50 

Dieckman 

1946 

1.70 

Ware, AA’^inn, Sehelin 

1947 

2.70 


Table XIII is the original table of Guyer and Heaton brought up to date 
by the addition of the last three reports appearing in 1946 and 1947. Tliis table 
IS interesting, but of little value in comparing statistics because of the difference 
in the standards used in estimating and correcting fetal mortality. Babies 
weighing 4 pounds or more should be .sepai’ated from those Aveighing less than 
4 pounds as the chance for surAdA’'al of babies born alive but AA'eighing less than 
4 pounds is A^ery poor. We should use both gross and corrected rates for still- 
births and neonatal deaths. 

^2 ’V Summary and Conclusions 

Tavo hundred ninety-one cases of primary breech presentation, deliAmred 
as breech presentations oeeuiTing in 6,476 consecutive priAmte deliveries since 
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available ' medical attendants in smaller communities are other reasons why 
women seek obstetric care in nrljan centers. In all proljability, the problem 
will increase rather than decrease, unless a successful answer lies in the estab- 
lishment of ho.spitals in smaller towms as proposed by our government agencies. 

In our city (Atlanta), manj' patients living within a radius of 25 to 250 
miles are registered for care in the matei-nitj- section of the ho.spitals at the time 
of delivery. These women truly present a serious problem for adequate and 
satisfaetory obstetric management. Inasmuch as the problem apparently is 
increasing, it is felt that there is need for the adoption of some .systematized 
plan of management for the nonresident patient at the time of confinement. 

Experience has convinced us that no single expedient is available to all 
cases. Too many factors must be considered in determining the cour.se to he 
followed in the management of labor in this grou]) of women. In considering 
a course of management in nonresident patients with normal pregnancie.s, three 
choiees are available: 

1. Aivaiting the spontaneous onset of labor at home. — For patients living 
within a radius of 25 to 50 miles of the ho.spital, e.speeiall}" primigravida.s, the 
attendant assumes that ample time will be available for tran.sportation to the 
hospital after the spontaneous on.set of labor in all but exceptional cases. This 
is based upon the fact that .several hours usually elapse from the on.set of 
ten- to fifteen-minute pains, to three- to four-minute pains when dilatation be- 
gins and the patient experiences considci-able discomfort. P''or multipara.s, 
especially those with a history of rapid previous laboi’s, this plan is hazardou.s. 
Too often the latter are deprived of the comfort of analgesic and amnesic medi- 
cation during labor, in addition to being sub.iected to both maternal and fetal 
danger by precipitate delivery en route to the hospital. It is our belief that 
this plan of management is not applicable with a great degree of safety to pa- 
tients who reside beyond a radius of 50 miles of the ho.spital, unle.ss a barbitu- 
rate is administered before leaving home. 

Also, because of the ever present apprehension concerning arrival at the 
hospital in time for delivery, the incidence of “false labor” is greater among 
Avomen Avho spontaneou.sl.v enter laboi' at home. This tvpe of patient not only 
demands attention needed by other more activel.v laboring patients, but invites 
meddlesome measures aimed at stimulation of labor and is often the victim of 
prolonged or difficult labor initiated by request or thought advisable by the 
attendant because of the distance between her home and the ho.spital. 

2. Establishment of residence in the vicinity of the hospital within a short 
time of the expected date of confinement. — This may invohm considerable ex- 
pense, cause accompanying membei-s of the family to remain away from their 
respecth'e duties, or disturb the mental comfort of the woman as a re.sult of 
separation from her family, especially if .she has children at homo. Too, preg- 
nant Avomen offer problems of individual care concerning their diet and recrea- 
tion in both homes and hotels. Also, Avith the spontaneous onset of laboi', 
transportation must be available. This plan is nearer ideal in cases wliere the 
patient can be placed in the home of relatiA'es. One advantage of this method 
of handling lies in the po.s.sibility of attempting medical induction of labor one 
or more times at or near the expected dale of confinement. 

3. Admission to the hospital for elective induction of labor. — This plan 
of management, both for the conA^enienee of the patient and attendant, ha-s 
met AAuth considerable favor during the past decade. That it does not prove 
to be the ansAver for all cases is borne out by statistics later in this paper. 



THE PROBLEM OF DELIVERY OF THE NONRESIDENT PATIENT* 

E. D. Colvin, M.D., R. A. Bartholomew, M.D., and ^Y. H. Grimes, Jr., MD., 

Atlanta, Ga. 

(From the Department of Obstetrics and Gynecology, Emory University School of Medicine) 

I N LARGE obstetric services, both private and clinic, the management of labor 
in women who live at a great distance from the hospital in which they plan 
confinement is still a problem for the attendant. Espeeiallj^ was this true during 
the years of the recent war, at wliieh time many smaller communities were de- 
prived of an adequate number of phj^sicians. The result Avas an influx of ob- 
stetric patients into urban centers. The number and variations of teclmiques 
in the management of such eases in use todaj'’ offer proof that none has proved 
exceptionally successful for this type of patient. A review of the literature 
reveals that, so far, no routine systematic plan of management applicable to 
all such cases has been recommended. So far, this type of case has either been 
considered individually, or action has been taken based upon the requests and 
dictates of the woman as she aj)proaehes term with consideralile apprehension 
for safety regarding the eoui'se of labor. 

All too frequently one encounters a frantic patient, at or near term of a 
carefully supervised normal pregnancy, in an unexpected precipitous type of 
labor living at a remote distance from the attendant and hospital of her choice. 
On the other hand, recall the nonresident patient whose labor Avas complicated 
by prolonged dystocia secondary to uterine inertia and terminated by difficult 
operative interference after labor Avas electively induced rather than permit the 
patient to travel a long distance folloAAung the spontaneous onset of labor. 

A survey of admissions to the maternity section of large urban hospitals eon- 
Auncingly reveals that the percentage of patients from rural districts and sur- 
rounding toAvns is on the increase. 

Several factors influence AA^omen to decide upon delivery in urban hospitals 
at a remote distance from their homes. For tlie majority, the desire that labor 
be conducted under amnesic and analgesic medication in the hands of attendants 
specializing in obstetrics is the factor responsible for hospitalization aAvay from 
home. For .others, the safety and comfort of hospitalization, not available in 
smaller toAvns or communities, are the factors. Other Avomen desire the services 
of an attendant specializing in' olistetrics. Especially is this true of those Avho 
during a previous pregnancy encountered complications or difficulties. The 
latter ahvays are difficult patients, inasmuch as apprehension regarding a suc- 
cessful outcome during labor is ever present. The. desire to return to the ob- 
stetrician Avho successfully attended a previous pregnancy, better economic con- 
dition, improved transportation facilities, and the decrease in the number of 

‘Read at the annual meeting of the South Atlantic Association of Obstetricians and 
gynecologists. Savannah, Ga., Feb. 6 to 8, 1947. 
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labor is offered, the obstetrician must rely upon some method of determining 
the most favorable time for the induction of labor which statistically olfers the 
best results. 

It is regrettable that statistics fail to answer some of our most perplexing 
questions regarding the safe time for the induction of labor. For example, on 
the part of the mother : is pregnancy at term ? is the latent period to be 
dangerously prolonged? is the uterus capable of sufficient power? is the cervix 
to offer unexpected resistance, is infection a factor? and finally, is there in- 
creased danger of hemorrhages, trauma, or will difficult operative procedures 
be necessary? On the part of the fetus: is it mature? is there danger of pro- 
lapse of the cord? is deflection likely to be produced? is placental trauma 
possible? and finally, is it capable of wdthstanding trauma in the face of pos- 
sible operative interference aimed at delivery? In short, unless the attendant 
is willing to asssume that he has the answer for the preceding questions he must 
assume the moral and legal responsibilities associated with the potential dangers 
surrounding the initiation of a process which nature so far has not assumed. 

Since it has been thought, and with good reason, that the possibility of 
spontaneous onset of labor at a place remote from that of planned confinement 
constitutes an additional hazard to the parturient, it seems that the adoption 
of some plan of management, study of procedures, and analysis of statistics 
concerning maternal and fetal re.sults in this group of women would be of value. 

We are convinced, in the handling of the nonresident patient, that if there 
is any single criterion which enables one to feel assured that the patient is 
near term or due, it is the change in the lower uterine segment and cervix which 
occurs as the majority of women prepare for labor. Especially is the change 
of value if it has been observed by palpation over a period of days or weeks by 
the same examiner. 

Procedure 

It is our purpose to outline a plan of management during late pi’egnancy, 
which not only will enable the mother to receive the full benefit of analgesia 
and amnesia and safety during labor, but which will also enable the fetus to 
reach a stage of safe maturity. Further, it is desired to emphasize a safe ap- 
proach and method of inducing labor and, particularly, the conditions necessary 
in determining the contraindications to induction or postponement until labor 
can safely be initiated. Especially it is desired to emphasize the changes which 
occur in the cervix and time interval following a failure at induction which 
enable one to determine the safe time for a repeated attempt at induction m 
this group of women. 

We have learned to attach great impoi’tance to the condition of the cervix—- 
its length, consistency, degree of patency, location in the vagina, and relation 
to the overlying presenting part — in drawing conclusions regarding the proper 
time to initiate labor. Especially important are the changes observed by re- 
peated pelvic examination during the terminal month of pregnancy or following 
a failure of induction .by conservative measures. Too, we are impressed wit i 
the value and safety of office vaginal examination at the end of thirty-six an 
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It is far from the ideal form of management for the nonresident patient 
inasmuch as the success of induction, type of labor, and condition and size of 
the fetus cannot definitely be predicted at the time of attempt to initiate labor. 
Too often, in addition to maternal complications, the service of a nursery is 
overtaxed as the result of an excessive number of premature infants delivered 
of women thought to be mature at the time labor was induced. 

Reviewing the literature, one finds that the indications for induction of 
labor have rapidly increased during the past decade. Among these appear 
“patients who live at distance from the hospital.” One is not only impressed 
by the advantages of elective induction at or near term but is also made, con- 
scious of the dangers of the procedure in such a review. 

j\IortoiF reports induction of labor by means of artificial rupture of the 
membranes, castor oil and quinine and intranasal pituitrin. Guttmacher,- in 
1931, and Siemens,® in 1932, reported on induction of labor by means of arti- 
ficial rupture of the membranes, but stressed that the latent period and dura- 
tion of labor are shorter whenever the cervix is naturally effaced and partially 
dilated at the time the membranes are ruptured for induction of labor. Stern, ^ 
Plass,® and IMathieu and Holman® all report a low morbidity, mortality, and 
excellent results obtained bj' induction. However, as Roblee" has pointed out, 
it must be remembered that their material was selected from abundance ancl 
that their shill, judgment, and environment were of the best. 

On the other hand, in 1940, CornelP called attention to the dangers, both 
physical and legal, wliich are always pre.sent when one attempts to interfere 
with the normal processes of pregnancy and labor. He emphasized that it is 
not possible to predict when a patient is at term by the size of the lDal)y phys- 
ically or by x-ray, hy the date of the period, or from quickening. He also 
pointed out the dangers of prolonged labor, increased fetal mortality, infec- 
tion of the placenta, increased hemorrhage, prolapse of the cord, and increased 
morbidity associated with elective induction of labor. 

Roblee,' in 1946, after re^^ewing 500 cases of induced labor, concluded 
that the character and results of induced labor approach that of normal spon- 
taneous labor only when it precedes by 48 or less liours the time when spon- 
taneous labor would liave occurred anyway. Other authors likewise point out 
the minor dangers associated with induction at term. 

At present we are witliout an answer to predict the time or explain the 
cause of the spontaneous onset of labor. Reynolds'-’ is of the opinion that the 
cause of onset of laljor is tied up Avith a change in the e.strogen-pituitary- 
progestin balance, In-ought a])out by uterine distention. The most promising 
answer comes from Lyon’° in his search for the etiologic factors concerned in 
the time of onset of spontaneous labor. Using the glucuronic acid method he 
found that the sodium pregnanediol glucuronidate cinwe of excretion in the 
urine decreased ])rceeding the onset of labor at term, post mature, and in pre- 
mature groups in a parallel manner. There was a positive relationship between 
a sudden drop in conjugated pregnanediol and the oiLset of labor. 

As stated by Roblee,' with this new knowledge available a different in- 
terpretation may be placed on the subject of induced labor. Certainly it offei-s 
an optimistic promise of valuable information to clinical obstetrics. 

Inasmuch as the causative factors of the spontaneous onset of labor are 
still unknoAvn, one must exercise caution in instituting any procedure aimed at 
the initiation of the process of labor. Too often, the clinical obstetrician must, 
m cases of dystocia due to uterine inertia, Avitness a miserable failure on the 
part of nature to complete a so-called normal process.- Until a more satisfac- 
tory explanation of the causatiA*e factors involved in the onset of spontaneous 
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lesSj it is valueless, and in some instances apparently accelerates labor. Es- 
pecially is this true if the membranes have ruptured. It is not safe, even vith 
barbiturate, for a multipara, living one to two hours’ drive distant, to attempt 
to reach the hospital after the membranes have ruptured. 

For those who present evidence of impending or .short labors and live be- 
jmnd a distance of 50 miles of the hospital, it is thought advi.sable to have them 
establish residence near, or enter the hospital for an attempt at elective induc- 
tion of labor. 

For those fortunate in securing residence near tlie hospital, pregnancy is 
permitted to continue to term and await spontaneous onset of labor, or medical 
induction is attempted at a later date. It is our custom to permit such patients 
to continue pregnancy until the calculated date of confinement before attempting 
medical induction. The simple method of administering two ounces of castor 
oil followed by a hot soapj^ enema after thorough bowel evacuation has proved 
highly satisfactory for these cases. We are not convinced that the addition of 
quinine to the procedure has additional value. Too, as a rule, if ca.stor oil is 
ineffective in producing labor, the pregnancy will advance five or more days 
before the spontaneous onset of labor. Therefore, it is not advisable to repeat, 
the procedure short of that time. 

For patients living a distance of more tlian 50 miles from the hospital the 
course of management sliould be directed differently, if unable to e.stablish resi- 
dence in or nearer the ho.spitaI to await' spontaneous labor. For this group of 
women it is felt that a slightly increased degree of responsibility must be as- 
sumed on the part of the attendant and the patient be admitted to the hospital 
for a trial induction of labor. If, after admi.ssion, vaginal examination reveals 
that the cervix still has some length or the rim is thick, not softened and not 
dilated more than 1 to 2 centimeters, it is be.st to avoid attempted induction and 
select another course, even if the patient is at or pa.st the expected date of con- 
finement. Often this decision will save the patient a prolonged inertia tj^pe 
of labor and the usual complicated operative procedures nece.ssary for its 
termination. 

In discussing elective induction of labor in women pre.sumed to be at or 
near term, it is nece.ssary that the parity and rapidity of previous labors be 
considered. 

In the nulliparous woman posse.ssing a doubtful cervix, it has been our 
custom to administer 2 ounces of castor oil following complete preparation for 
labor, after admission into the ho.spitaI. This is followed by a hot soapy enema 
after the bowels are evacuated. In many cases this simple procedure has been 
effective in producing labor. At tlie end of eight to ten hours, if labor is not 
establi.shed, pitocin, administered as intranasal drops every fifteen minutes for 
twelve doses, is started. Following the intrana.sal medication a vaginal exam- 
ination is done and the membranes gently stripped by the examining finger, for 
1 to 2 centimeters around the internal os. If labor has not .started within twenty- 
four hours folloAving these procedures, the patient is permitted to leave the hospi- 
tal and establish residence in the vicinity of the ho.spitaI, but not return home. 

On the other hand, in nulliparous patients with very thin, soft, elastic, and 
partially dilated cervices, the membranes are stripped and ruptured following 
the series of twelve doses of intranasal Pitocin. In some cases, it is neee-ss’ary 
to repeat the Pitocin drops in .series of 10 to 12 doses at 4 hour intervals after 
the membranes are ruptured before labor is well e.stablished. 

In multiparous women, due to the usual high station of the head before 
labor is well under 'way^, care should be exercised in promiseuou.sly rupturing tim 
membranes artificially in an effort to initiate labor. In this type of patient, 
it is best to administer ca.stor oil, u.se Pitocin drops and adhere to a policy o 
stripping the membranes, reserving artificial rupture of the sac until the iiea 
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thirty-eiglit weeks of pregnancy. On several occasions tlie results of an office 
rectal examination were not confirmed bj*- hospital vaginal study following ad- 
mission of the patient for induction. Several of such cases were dismissed 
with instructions to return at a later date for another sterile vaginal examination 
in the hospital. Too, it is important to point out that marked changes can 
occur in the cervix near the end of pregnancy within a period of only a few 
days, thereby converting an unfavorable to an ideal structure for inducing 
labor. These changes were especially outstanding after periods of five to four- 
teen days in women dismissed following unsuccessful attempts at induction 
by castor oil, intranasal pituitary drops, and stripping of the membranes. 

In selecting the time for induction, in addition to the condition of the • 
cervix, one must consider the parity, the necessary distance of travel if labor 
should start at home, the duration of previous labors, the size of the fetus, and 
the estimated date of confinement. Too much emphasis cannot be placed upon 
the menstrual history with any degree of accuracy. For example, one would sus- 
pect that labor would occur early if the last menstrual flow preceding amenor- 
rhea was shorter than usual. In our experience this suspicion has not been 
confirmed. 

Since we have learned to attach important significance to the condition of 
the cervix in determining the time for induction, or onset and duration of 
labor, it has been our custom to make a sterile vaginal examination at the office 
at the end of thirty-six weeks in these women. The findings are carefully 
recorded for comparison with a subsequent vaginal or rectal palpation at the end 
of two weeks. In any, case, if vaginal examination at the end of 36 weeks re- 
veals that the cervix still has some length or that the rim is thick, firm, not uni- 
versally softened, not dilated more than 2 centimeters, and accompanied by 
a high station of the presenting part, the patient is permitted to return to her 
home for seven to ten days rather than attempt induction of labor. As a rule, 
this examination will enable one to decide if the patient is to be permitted 
to enter spontaneous labor at home, is to establish residence near the hospital, 
or is to be admitted to the hospital at a fixed date for a trial at induction of 
labor. In other words, in addition to evaluating the condition of the cervix, 
the examiner must be able to anticipate the rapidity with which subsequent 
changes in the cervix favorable for labor will occur. 

It is felt that the management of patients living within a 50 mile radius 
of the hospital should be different from that of patients who live beyond that 
distance. 

In the former, especially those capable of short labor, it is our custom 
to have the woman secure 3 grains of Nembutal during the latter weeks of preg- 
nancy. She is instructed to take the capsules, after the onset of labor, before 
leaving home for the hospital. This medication not only allays apprehension 
and increases the interval between contractions, but also has a mild analgesic 
effect and serves as a preliminaiy medication to other analgesic and amnesic 
drugs to be administered after admi.ssion into the hospital. It has been found 
that, in order to-be effective, the barbiturate should be used when uterine con- 
tractions are occurring at eight- to ten-minute intervals, othenvise it is of little 
or no value. If vdtlilield until contractions are at intervals of five minutes or 
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Table II. Seventy-Six Patients Instructed to Await Onset of Labor at Home 
(Average duration of labor 14 hours; 48 primigravidas and 28 multigravidas) 



NUMBER 

1 PER CENT 

Admitted to hospital in ample time for delivery 

76 

100.0 

Ample time for satisfactory analgesia and amnesia 

68 

89.4 

“False labor,” returned later in true labor 
Barbiturate, preceding transportation 

4 

5.2 

40 

52.6 

effective 

24 

60.0 

' not effective (membranes ruptured in 6) 

16 

40.0 

Mortality (1 fetal monster) 

Distance of travel after onset of labor, 30 to 83 miles 

1 

1.3 


(48 primiparas, 28 multiparas) was, in round numbers, fourteen hours. In 68 
cases (89.4 per cent), the patients ivere admitted in ample time to secure sati.s- 
faetory analgesia and amnesia before deliveiy. In the remaining 8 (10.6 per 
cent) , the pain relief was not adequate because of advanced labor at the time of 
admission. Six of the latter were multiparas. In four in.stances the labor 
proved to be false. All four returned to their homes following a .stay of a few 
hours in the hospital and all later returned and delivered after .spontaneous on- 
set of labor. Of 40 eases receiving 3 grains of nembutal before admi.ssion, 24 
(60.0 per cent) noted an appreciable effect upon uterine contractions. All of 
these received the medication before the contractions were le.ss than eight min- 
utes apart. In 16 (40.0 per cent), six of whom had had the membranes rup- 
ture prematurely, no effect was apparent. In all of 16 the charts revealed the 
presence of contractions at intervals of le.ss than eight minutes at the time the 
medication was used. In this group there was one fetal mortality, a 34-week 
monstrosity, weight 4 pounds, 8 ounee.s, which died within thirty minutes after 
birth. 


Table III. Thirty-Five Patients Advised to Establish Kesidence Nearer Ho,5pital 
(Average duration of labor nine hours; 17 primigravidas and 18 mu]tigravida.s) 


number I per cent 

Satisfactory analgesia and amne.sia 35 100.0 

Spontaneous onset of labor within 8 days 13 37.1 

Induced with castor oil (toxemia 2, overdue 6) 30 28-5 

Morbidity and mortality 0 

Distance of permanent home from hosspital (50-200 miles) 


Table IV. Seventy-Six Patients Admitted to Hospital for Induction of Labor 
(Average duration of labor eleven hours; 24 primigravidas and 52 multigravidas) 


NU.MBER 


Correct prediction of cervical changes favor- 69 

able to induction 

Induction not attempted, cervical changes not as 1 

predicted 

Induction, attempted 75 

success 69 

failure 6 

Deliveries, pelvic 74 

cesarean 1 

Mortality, fetal (1 prepartum, 1 polyhydramnios 2 

4 pounds, 3 ounces) 

Morbidity, maternal ^ 


PER CENT 
90.7 

1.3 

98.6 

92.0 
8.0 

98.0 
2.0 
2.6 

4.0 


Table III is an analysis of 35 cases in which, because of expected short 
labor or great di-stance of the home from the hospital, it was advised that resi- 
dence be established nearer the ho.spital within a period of seven to thirty day.s 
of the time of delivery. Seventeen were primigravidas and 18 were multiparou.s 
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is lower and labor is well established. It is true that actual rupture of the sac 
insures labor and is more spectacular in result, yet, the ever preset possibility 
of a prolapse of the cord in multiparas must constantly be kept in mind. 

Naturally, if, at any stage of the program, labor is in evidence, oiie should 
omit subsequent steps and permit labor to progress in a normal manner. It has 
been our experience that once labor seems initiated with castor oil, time should 
be permitted for it to proceed to forceful contractions before additional stimu- 
lation is begun. In the presence of subsiding contractions, supplementary and 
persistent stimulation by pituitary products, intranasally or subcutaneously, is 
less likely to lie effective and often produces a prolonged course in a patient 
who otherwise would have gone several days longer l^efore the onset of labor. 
In other words, the uterus Avas not read.Y for labor. 


Table I. Results of Management of 187 Nonresident Patients 
(Determined by Pelvic Examination Late in Pregnancy) 


Distance 

( Primigravidas 


30 to 250 miles 

Piritv ) J-'rimigiiiviuas 89 

^ I Multigravidas 98 

Instructed to await onset of labor at home 76 

Advised to establish residence nearer hospital 35 

Admitted to hospital for induction of labor 76 

Time of pelvic examination 40 to 0 daj’s before delivery 

Maternal-mortality 0 Infant mortality 3 (1.6 per cent) 


That the nonresident patient can have hospital delivery, secure the service 
of an obstetric specialist, receive analgesic and amnesic labor and successful 
delivery of a mature infant, may be seen from an analysis of 187 such cases in 
which management ivas determined by vaginal and rectal examinations made 
late in pregnancy. Table I shows an analysis of the methods of management 
of this group of women. The deliveries occurred between 1941 and 1946 and in 
the majority of eases the examinations and deliveries were conducted by one of 
us (R.A.B.) during military service of the co-authors. 

The di.stanee betAveen the permanent home and the hospital varied betAveen 
30 and 250 miles. Without doubt Avar conditions Avere responsible for a num- 
ber of the cases, inasmuch as many Avomen preferred to remain at training sites 
Avith their husbands as long as ]iossible before delivery. Too, the inadequate 
medical service resulting from military demands for the more actiA^e physicians 
in smaller toAAms and cities caused many A\’'omen to seek obstetric care at a dis- 
tance froni their homes. IIoAvever, for the majority, the demand for analgesia 
and amnesia in the hands of an oljstetric specialist Avas the factor. In the group 
Avere 89 primigravidas and 98 multigraAudas. 

In regard to management, folloAving CAmluation of the cervical findings by 
pehde examination in the office, 76 Avere instructed that it Avould be safe to enter 
spontaneous labor at home; 35 AA'^ere adAused to establish residence nearer the 
hospital inasmuch as .short labor Avas expected, and 76 Avere admitted to the 
hospital for induction of labor because it Avas considered possible that the neces- 
sary^ di.stanee of travel or danger of short labor Avould be hazardous. The 
pehde examinations, as previously de.scribed, AA^ere done betAveen 40 days before 
and the estimated date of labor. The maternal mortality AA^as zero, the fetal 
mortality 3 (1.6 per cent) . 

Table 11 shoAvs an analysis of the results in 76 Avomen liAong betAveen 30 
and 83 miles of the hospital Avho Avere told tliat it Avould be safe to traA^el to the 
hospital folloAAdng spontaneous onset of lalior. All 76 reached the hospital in 
time for complete preparation and delh’^ery. No precipitate delivery occurred, 
lint one Avoman, a multipara, traveled 30 miles and Avas delivered thirty-fiA’-e 
minutes after admission to the hospital. The aA^erage duration of labor 
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was considered iinwise to take additiona) steps aimed at stimidation, was dis- 
missed and re-entered the iiospitai four days latej- in spontaneous labor. In 
11 cases (14.7 per cent), in addition to preliminary oil and intranasal drops, the 
membranes were st7'ipi)ed but not ruptured. .Six (54,5 per cent) of these were 
successful, but in 5 (45.5 j)er cent) the measure failed and the women were dis- 
miissed from the ho.spital twenty-four hours later and insti-uetcd to j-emain neai- 
the hospital. Four weic subsequently admitted to the hospital eleven to four- 
teen days later, during which time cej'vical changes favoT-able to induction had 
occurred. The castor oil and na.sal di-ops were repeated and the membranes 
artificially ruptured. All four were delivered, tliTce spontaneous!}', and one 
by midforceps following a fifteen-hour Johor. The other woman entered .spon- 
taneous labor four days after dismi.ssal from the hospital. In 30 patients 
(40 per cent), in addition to oil, drops and stripping of the mernbrane.s, the 
membranes were artificially ruptured to stimulate laljor, either aftci' it was 
e.stabli.shed, or after it was found that cervical changes favorable to labor weic 
present. In 22 (40 per cent), the membranes wei'c ruptui'ed at the time of 
stripping, and in 16 (60 per cent) ruptui'e was icserved for a pei-iod of four 
or five hours after .stripping was done. In 26 patients (34.7 per cent), oil was 
admini.stered and the membranes artificially ruptured simultaneou.sly. All of 
these, -with the exception of one, entered laboj- with a latent period of le.ss than 
six hours. The latter, with a latent peilod of nineteen honj’.s, began labor fol- 
lowing a series of 12 intranasal doses of pitoein ajid spontaneou-sly delivered 
■^wthin seven hours. 

It is therefore apparent that, by examination of the cervix in the office 
during the tei-minal thiily days of pi'egnancy, we have a means of satisfactorily 
predicting an appi-oximate time for the on.sel of laboi* and, furtheianore, are able 
to advise more accurately the nonresident patient of the measures .she .should 
take late in pregnancy in oi’der to secure .safe delivery, analgesia and ainne.sia 
during labor, a mature infant, and a minimum of matejuial and fetal moi’bidity 
and mortality. If, after admi.ssion, one finds that changes have not occurred in 
the cervdx as expected during the last two or ihi'ce 7reek.s, it is better to refrain 
from proceeding beyond the limit of .stripping the membranas and peimit the 
patient to proceed in pregnancy for another ten or fourteen days before reat- 
tempting to induce labor. The safety and wisdom of such a policy are illustrated 
b}’’ one of the cases, A multipara was examined in the office by the vaginal route 
thirty days and by rectal seven days before a date set for elective induction. 
At the elective time of admi.ssion the cervix had not undergone the c.xpected 
change.s, remained thick, firm, and closed. An attempt at induction was not 
made and .she was di.smissed from the ho.spital. Two weeks later and three 
weeks after the expected date of confinement, she spontaneously entered a .slug- 
gish labor complicated by primary uterine inertia which was terminated by 
midforceps twenty-five hours latei*. Failure to appreciate the fact that this 
case was not ready for labor two -weeks earlier might have re.sulted in increa.sea 
danger to the mother and her infant. 

The fact that four other patients went eleven to fourteen days longer, after 
an attempt to induce labor by .stripping the membranes, before developing 
changes in the cervix and lower uterine .segment indicating that induction 
would be safe, is proof that one should proceed with caution in artificially rup- 
turing the sac when induction is eon.sidered. 

Briefly, therefore, vaginal examination under sterile precautions at inter- 
vals of four and two -weeks of the expected date of confinement enables one to 
decide upon the approximate time of confinement or type of management ot 
.such eases. The ability to predict changes in the cervix indicative of teiTii 
pregnancy is to be acquired by a careful interpretation and recording of cliange.s 
which occur in the .structure from %veek to -week as pregnancy advances. 



Volume 54 
Number 5 


DELIVERY OF NONRESIDENT PATIENT 


763 


women. All of these lived at a distance of more than 50 miles from the hospital. 
All 35 received satisfactory analgesia and amnesia during labor. The average 
duration of labor was, in round numbers, nine hours — five hours shorter than 
the average for patients permitted to enter spontaneous labor at home. In 13 
(37.1 per cent), spontaneous labor had its onset Avithin eight days after the date 
selected for establishing residence nearer the hospital. Labor was induced with 
castor oil in 10 cases (toxemia 2, overdue 6), following establishment of tempo- 
rary residence. The maternal and fetal morbidity and mortality Avere zero for 
this group. 

Table lY is an analj’-sis of 76 cases admitted to the hospital for induction of 
labor after eerAueal finings on pelvic examination in the of6ee at some time 
during the preAdous thirty days had revealed eAudenee that labor Avould be of 
short duration or because the distance betAveen the home and hospital was 
great, and in some eases, because the AA'oman Avas unable to secure residence 
nearer the hospital. 

Of these, 24 AA^ere iirimigraAddas and 52 AA’ere multigraAddas. In 69 (90.7 
per cent), the vaginal examination made at the time of admission reA’^ealed 
cei’Adcal changes confirmatory of those expected seven days to four Aveeks earlier 
in selecting the date of admission as the proper one for inducing labor. In 
7 (9.3 per cent), the preadmission examination had given a false impression 
of the findings; four by rectal, had been misinterpreted by the examiner on 
selecting a date for induction. One patient, examined by vaginal thirty days 
and rectal seven days before admission, aa'os found to have a cervix unsatis- 
factory for induction at the time of A^aginal examination AA'hen admitted. She 
Avas dismissed from the hospital, established residence near by, and entered a 
spontaneous tAA'enty-five-hour labor, fourteen days later, three Aveeks after the 
original expected date of confinement. The lal)or Avas complicated by uterine 
inertia and terminated by midforceps deliA*ery. Of the 76 cases thought ready 
for induction, 75 (98.6 per cent) AA^ere subjected to an attempt at induction. 
In 69 (92 per cent), it Avas successful, but in 6 (8 per cent), efforts short of 
artificial rupture of the membranes met Avith failure. One patient of five Avho 
failed to enter labor folloAving routine preliminary medication and stripping of 
the membranes returned in spontaneous labor four days later Avitli a distinct 
sour odor of the vaginal discharge, placenta, and membranes at the time of 
delivery. She AA’^as afebrile during labor and the puerperium. Of the 75 suc- 
cessful inductions, 74 (98 per cent) AA-ere deltyered through the pehus and one 
(2 per cent) bj^ laparotraehelotomy because of uterine inertia complicating 
labor with a large fetus (9^^^ pounds). The maternal mortality AA’-as zero. Taa^o 
infants (2.6 per cent), a 17-day prepartum diabetic at 8 months, and a 4 
pound, 3 oz. premature associated Avith polyhydramnios, Avere lost. Three cases 
(4 per cent) of mild postpartum uterine infection occurred in this group. 


Table V. Methods of Induction of Labor, 75 Cases 


Castor oil 

Castor oil and intranasal Pitocin drops 
Oil, drops and stripping of membranes 
Oil, drops, stripping and artificial rup- 
ture of membranes 

Oil and artificial rupture of membranes 


NO. 

1 per cent 

1 SUCCESS [ 

FAILURE 

3 

4.0 



5 

6.6 

4 (80"%) 

1 (2"o"%) 

11 

14.7 

6 (54.5%) 

5 (45.5%) 

30 

40.0 

30 (100%) 

-- 

26 

34.7 

26 (100%) 




Table Y shoAA''s the methods and incidence of success and failure in the 75 
cases in AA^iieh an attempt Avas made at induction of labor. In 3 (4.0 per cent), 
castor oil alone was^ effective. In 5 (6.6 per cent) castor oil Avas supplemented 
by mtranasal pitocin drops. One of these previously mentioned, in AA^iich it 


THE NATURE OF DYSMENORRHEA"" t 


Richard Torpin, M.D., R. A. Woodbury, M.D,,i and George P. Child, M.D., 

Augusta, Ga, 

(From the Departments of Obstetrics and Gynecology, and Pharmacology, University of 

Georgia School of Medicine) 


E stimates of the number of women who suffer from dysmenorrhea at some 
time in life var^E Combining all reports, one is justified in the statement 
that probably one-third of all young women in Amei’iea are afflicted. The prob- 
lem from a practical standpoint has been stated in a graphic fashion by Haman,^ 
who calculated that approximatelj’- 140 million hours are lost annually due to 
this cause, and that this loss of time represents an entire year of work by ap- 
proximately 58,000 women. 

Throughout the past centuiy many theories conceniing the nature and 
etiology of dysmenorrhea have been advanced, each of which has been specula- 
tively based upon discovery of new facts. Each has had widespread influence 
on the study and management of dy.smenorrhea during the period of its popu- 
larity. An early theory revived by Sims* held that the condition arose from 
obstruction of the cervical canal. This idea was sustained for many years and 
gave rise to all sorts of manipulative procedures to maintain a straightened 
or patent cendcal canal. These ranged from dilation and cervical pessaries 
to the operation of Dudley and Pozzi at the turn of the centurjE The frequent 
failure of those operations marked a decline in this idea. 


Bell* e-spoused the theorj^ that the condition was caused most commonly by 
hjqpoplasia of the uterus. Since then, due to the discovert' that in many cases 
there was no demonstrable pathologic entity to account for the condition, and 
since many cures were effected by placebos, the idea that dysmenorrhea is largely 
psychosomatic has been proposed. Haman^ found by use of a Pelner sen.simeter 
that these women were more sen.sitive to pain. The management based upon this 
concept has been directed to improving the general welfare of the indirtdual by 
exercises, psychotherapy, and hypno.sis. The p.sj'chic factor should never be for- 
gotten because the whole sj-mptom-complex is bound around the .subjective sensa- 
tion of pain. 

With the advances made in endocrine research, especially those of Bourne 
and Bum,* Novak and Reynohls,* Rob.son," Newton,® and others,®’ that 
estrogens were associated -with contractions of the uterus, while progesterone 
was accompanied by reduction of the contractions, several theories arose that 
dy.smenorrhea was endocrine in origin. These were given a con.siderable blow 
when Sturgis and Albright” found that large doses of estrogens administered 
early in the cycle aboli.shed ovulation, and that the .subsequent period was quite 


'Read at the annu.il meeting of the .South Atlantic A=.=ociation of Ob.stetricians 
:ologist.s. Savannah, Ga., Feb. 6 to 8, 1917. 


and 
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By tlie careful evaluation of such changes combined with a consideration 
of the parity, rapidity of previous labors, size of the fetus and pelvis, estimated 
date of confinement, and distance necessary to travel following onset of labor, 
one is not only able to secure uniformly satisfactory results, but insure tlie 
mother of adequate pain relief at the time of lalior. 

Conclusions 

1. The management of pregnancy and lalDor in the nonresident patient 
constitutes a definite problem to the attendant. 

2. Changes occurring in the cervix and lower uterine segment during the 
terminal Aveelcs of pregnancy are consistent and, at present, offer the most 
valuable information as to the time of onset and type of labor to be expected. 

3. The condition of the cervix, as determined by vaginal examination at 
four and two weeks of expected date of confinement, enables one to predict 
with a high degree of safety the time of confinement. 

4. Beetal examinations fail to convey accurate information and are often 
the cause of false interpretations. Such examinations are of value only when 
checked by vaginal palpation prior to actual induction. 

5. Vaginal examination, in the office, under sterile precautions, at the 
end of thirty-six and thirtj^’-eight weel^s of pregnancy does not increase the 
incidence of infection at the time of delivery. 

6. When practical, nonresident patients should establish residence at a 
safe distance of travel to the hospital. 

7. The administration of castor oil followed by series of pitoein drops 
intranasally offers a highly effective safe method of inducing labor. When not 
effective, the additional stripping of the membranes insures a higher degree of 
success uuthout danger to the mother or fetus. 

8. Artificial rupture of the sac should be reserved until labor has been 
initiated by conservative measures, or reserved for eases in which the cervix 
is well effaced, soft, partially dilated, and in close contact with the presenting 
part. 

9. A uniformly successful plan of management in labor for nonresident ob- 
stetric patients, based upon statistical results, is desirable. 

10. Such a plan of management developed in the care of 187 nonresident 
obstetric cases is herewith presented. 
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or laterally ; wlietlier the pain is constant or intermittent, whether there is back- 
ache which radiates or not down the thighs or elsewhere. There may be 
epigastric distress, nausea with or without vomiting, la.ssitude, excessive nervous 
tension, and headache of variable onset, location, and duration. Many patients 
with dysmenorrhea bruise easily'. It apparently is of more than chance occur- 
rence that manj^ of these patients are relatively free from constipation. The 
IJattem in each patient seems to be quite constant, but may vary at alternating 
periods, possibly due to ovulation from one or the other ovaiy. The similarity 
of the pain to that of abortion or of labor is often graphically described by the 
patient and ma}^ be of definite significance. Apparently the cyclic phenomenon 
places additional stress upon the patient and exposes other subelinical condi- 
tions. If one is permitted liberal interpretation of the word dysmenorrhea, 
it could then be considered to cover any di.stress present during men.ses except, 
possibly, that of hypermenorrhea. Systems frequentlj’- involved include 
primarily the genital, but also the ga.stroenteric, nervous, cardiovascular, and 
urinary. 

Every investigator must realize the tremendous psychologic influence of 
evaluating the entire subjective symptom of pain, and he must make all effort to 
as much objecti\dty as possible. Almost any tj^pe of therapy, even with ap- 
parently adequate controls, has been .shown to be successful in the majority of 
patients in nearly any series studied. These treatments run the gamut of 
medical and surgical practices and, to name only a partial list, include psycho- 
thei’apy, hypnosis, physical exercise.s, antispasmodics, .sympathomimetics, anal- 
gesics, hypnotics, antihistamine drugs, placebos, anti-aUergins, endocrines of 
all sorts — estrogen, progesterone, te.stosterone, pregnant mares serum, thjToid, 
surgical procedures, dilation of the cervix, stem pessaries, trachelorrhaphies, 
presacral sj-mpatheetomies. Since many of these treatments effect an “ap- 
parent” cure in the majority of cases, it is necessary to develop objective 
methods to evaluate the degree of the dysmenorrhea and its alle\dation. The 
etiology of each portion of the sjunptom complex should be explored, ilethod-s 
should be devised to duplicate dy.smenorrhea sjunptoms in both nonnal and con- 
trol patients, not only during menstruation, but also at other times. This lead.s 
to the study of the uterus itself and its adjacent and component parts including 
the nerve and muscle tissue and the vascular activities. This requires bio- 
chemical, phj^siological, and pharmacological techniques well known in the 
respective laboratories, and must be done by groups of clinicians and laborator.i 
experts. 

Many of the most productive leads in accumulating new facts in regard to 
the action of drugs, chemicals, and hormones have been obtained from animal 
work in laboratories of phannacology and physiology. In some instances the.se 
observations have been applied directly to develop new theories in regard to the 
human uterus. This cannot be done safely until the Avork is repeated upon the 
human being, since the reactions may be markedly altered in the vai’ious speeie.s^ 

During the past twelve years at the UniAmrsity of Georgia School o^ 
Medicine extensive investigations of the human uterus have been conducted b 
the staff members of the Departments of Obstetrics and Gynecology, Pharmaco - 
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painless. While there is some disagreement with these later findings, in general 
the.y are being substantiated by most observers. However, without the influence 
of endocrine secretions no menstruation is possible, so they must certainly play 
a major part in the normal and abnormal sequences of menstruation. Probably, 
their chief role consists in setting the stage preparatory to a multitude of reac- 
tions which occur in the myoneural, vascular, and endometrial tissues. Maeht 
and LubiiP- demonstrated the presence of a toxic substance in the menstruum, 
blood, saliva, and skin secretions of patients immediately before and during 
menstruation. This substance, which they believe is eliemicallj^ related to 
oxyeholesterin, they called menotoxin. Smith and Smith^^ state that dysmenor- 
rhea is caused by a menstrual toxin which they have isolated from the endo- 
metrium immediately preceding and during menstruation. They hope it may be 
possible to develop a specific antiliody which may be useful in treating dj^smenor- 
rliea. 

Within the past decade there has been a growing appreciation of the im- 
portance of myometrial activity as determined by intrauterine balloon studies 
in the human being. jMoir,^^ Wilson and Kurzrok,^®’ and Bickers^''^'^ have 
revived the theory that in some way muscular contractions, with possibly other 
associated factors, are at the root of the painful condition. jMuch of tlie work, 
however, has been done vitli imperfect techniques and, furthermore, the presence 
of the balloon as a foreign body within the uterus has caused undeniable and 
unavoidable criticism. 

The classification of types of dysmenorrhea lias been an inevitable accom- 
paniment of the progress in Icnowledge, and has probabl}* served a useful 
purpose. The separation most commonly given in textbooks is the division 
into primary and secondary; the former being those instances in Avhich the 
disorder has originated at or soon after the onset of menstruation, and is 
generally unaccompanied by demonstrable alterations of the pelvic anatomy. 
The seeondaiy type is associated with some detectable pathology, the onset of 
which may or may not coincide with the onset of dysmenorrhea. However, 
there is no pathologic condition of the pelvis which has been showm to be 
universally associated with painful periods. It is common knowledge that 
extensive pelvic pathology infections, fibromyomas, marked displacement or 
flexion of the uterus, and apparent complete fixation by adhesions ma3' be asso- 
ciated with no pain whatsoever at the menstrual periods. Verj’- likely the 
pelvic pathology, whatever it maj- be, is onlj* one of a large group of contributory 
factors. Even membranous dysmenorrhea is misnamed, because in some in- 
stances, in which the larger part of the endometrium is shed in one sheet, there 
may be no pain. Dysmenorrhea is generallj^ assumed to be the main sj^mptom 
of endometriosis. Yet CounseUer,^*’ in a large series of cases, has shown that the 
periods were associated with pain in only^ 47 per cent of instances. Conse- 
quently, it is here suggested that this classification has outlived its usefulness 
and now should be abandoned. 

In studjing the individual case one is .struck bj^ the multiplicity of subjec- 
tive s\Tnptoms making up the dj'smenorrhea complex. Probabty in no two in- 
dividuals are thej- exaetty alike. Thei'e can be as manj’ differences in the in- 
dividual pattern as there are combinations of a score of minor alterations of 
the abnormal sensations experienced in’ the patient, such as the variable loca- 
tions and character of the pelvic pain, whether in the region of the uterus itself 



770 


TOEPIN ET AL. 


Am, J. Obst. & Gyncc. 
November, 1947 


and intestines. The balloons which we insert serve as foreign bodies resembling 
the menstrual debris. The uterus responds to this load of the distended balloon 
by attempting to expel it, but gauze packed against the cervix prevents this. 
Pressure curves show that organized (Fig. 1 A, IB) and disorganized (Fig. 1 G, 
ID) contractions and a mixture of these types (Fig, IB) occur. The disorgan- 
ized or mixed type like those illustrated in Fig. 1 B and 1 C were observed more 
frequently in the patients who have dysmenorrhea, while thos'e like Fig. lA were 
observed more commonly in the control patients. Yet, no particular type of 
tracings is always associated with dysmenoiThea. 

Uterine pressures at which patients complain of pain vary a great deal. 
When contractions are organized, uterine discomfort occurs near 40 to 100 mm. 
Hg, and uterine distress appears near 140 to 180 mm. Hg. Low back pain, how- 
ever, maj'- occur during organized contractions which develops only 30 mm. Hg 
pressure. If the uterus is placed under a heavj’- load by additional distention of 
the balloons, organized contractions have developed a peak pressure of 340 mm. 
Hg in one dysmenorrhea patient. The average pressure in dysmenorrhea 
patients under these conditions was 160 mm. Hg, though 250 mm, Hg has been 
observed in several patients. It is interesting that during parturition the uterus 
develops maximal pressures ranging only from 40 to 90 mm, Hg.^® 

During menstruation the abdominal pain may be intermittent or steady. 
In those patients where it is intermittent in nature, low uterine pressures were 
present between contractions, see Fig. 1 A. Contractions in such patients have 
been described as coordinated or organized.^® Patients w^ho developed steady 
severe low abdominal cramps generally sho\ved uterine contractions ivith high 
intercontraction tone, see Fig. 1 B and 1 C. Where the menstrual distress in- 
cludes severe steady abdominal pain and frequently recurring intense cramps 
or “doubling up” pain, tracings similar to that illustrated in 1 H w'ere obtained 
and the patient complains of the “doubling up” pain during the -wavelike 
elevations of uterine pressure. However, a definite latent period is apparently 
present since the pain pei’sists further down on the descending slope than the 
point which corresponds to its site of appearance on the upstroke. This suggests 
that other factors such as blood circulation are important in the pain. In the 
presence of high tone (see Fig. 1 B and 1 C), pain always is severe at much 
lower pres.sures, often with pressures of 40 to 80 mm. Hg as has been sho^vn 
by Moir,^'* Wilson and Kurzrok,^®’ and Bickers.”'^® However, as shovm by 
Fig. 1 D, an occasional patient does suffer severe pain even with pressures a.sso- 
ciated with contractions possessing low amplitude and low tone. This observa- 
tion that pain can be associated wdth uterine pre.ssures of only 10 to 15 mm. Hg 


definitely differs from all of the previous reports. 

Two impressive and revolutionary observations were that the charactenstjc 
pain could be produced in all of the twenty-five patients by the injection, of 
pitressin, or by stretching of the uterus by increasing the fluid in the balloon 
(Fig. 2). Pitressin evoked the characteristic dysmenorrhea sjonptoms of anj 
particular patient including .such remote effect as headache.^® It was found that 
an intrauterine balloon was not necessaiy, though with its presence a smaller 
amount of pitressin wmuld evoke the symptoms, especially when the balloon 
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ogy, and Physiolog.y. Pertinent studies upon various laboratory animals have 
])een associated with similar investigations upon the human being. Using the 
Hamilton optical manometer^^- and very small single or multiple balloons in- 
serted into the uterus, aud with needles inserted into blood vessels, pressure 
changes even up to 400 mm. Hg may be recorded simultaneously, with as little 
as 0.01 c.e. of fluid alterations showing all changes to within %oo second.-^'^" 
This has permitted determination of exact intereontraction tone pressures wliich 
in some cases Avere as low as 2 mm. Hg. The system also permits exact measure- 
ments of the amount of distention of the uterine cavity. 

The human uterus varies during the montlily cycle both in structure and 
irritability.^® It has Avork to do, and its muscle tissue responds to stresses and 
loads in a manner similar to muscle tissue in other oi’gans, such as the heart 
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P Q : 

SEVER£ CONTINUOUS PAIN 


Fig-. 1. — ^Human uterine pressure cui-v'cs obtained during the first day, of menses. The 
uterus is under a -work load produced by distention of the intrauterine balloon. In all tracings 
time intervals of one minute are indicated on the base line, and the uterine pressures scale 
snews units of 50 mm. Hg unless indicated differently. The patients from tvhom the upper 
two tracings were obtained stated the abdominal distress was wavelike in nature; while 
those from whom the lower two tracings were obtained stated the abdominal pain was 
continuous and severe. Note the wavelike contractions on tlie upper two tracings and tlie 
nearly unifoi-m pressure levels in the lower two tracings. 

- , — Pa-tient, aged 25 years, para A'’, whose menstrual distress consists primarily 

hi , and legache with some low abdominal pains, intermittent in character and some 

neauache. Her distress started after tlie delivery of her last pregnancy (twins) six yeans 
np ' illustrated pressure curves the abdominal pain appeared on the upstroke 

Hg and lasted until the contraction curve was practically complete that is 
until the pressure had decreased to near 30 mm. Hg. The backaclie persisted and though 
iL was markedly reduced in intensity, it; did not completely disappear between contractions, 
bpf t aged 2T years, para i, -whose menstrual distress is severe, confines 

hpo •’ relieved only by morphine, AA^th every menses since menarche, the patient 

which quickly becomes intense. She complains of severe “doubling up” 
four minutes superimposed upon a steads'- severe abdominal pain. She 
tiiio + pains as far more severe than those associated with childbirth. At the time 

-nrpopp^^'^’”^ being recorded the menstrual distress was quite simitar to tliat regularly 
iit-pr- month. The severe "doubling up” pains -u'ere experiened during each of the 

tp « ^ elevations and persisted on the downslope longer than the point corresponding 

Lo ine time of their appearance on the upstroke. 

thp — ^^tient, aged 16 j'ears, para 0. with severe steady abdominal distress. Note 

pppp iorge -u'avelike changes in uterine pressure, and that this patient experi- 

enced constant pain rather than intermittent pain. 

evop b ?• — Patient, aged IG years, para 0. Note that severe continuous pain is present 

® uterine pressure is low. This is not typical, but has been observed in two 
patients who have painful menses. 
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was distended,-'’’ These symptoms did not occur after the injection of corre- 
sponding or even larger quantities of pitocin (Pig. 3) . In fact, pitocin generally 
reduced the distre.ss after the initial transient painful effect. Comparison of 
Fig. 3 Avitli Pig. 2 .shows that pitocin, hi.stamine, and acetylcholine cause le.ss 
increase in uterine activity than that camsed by pitressin ; also the contractions 
tend to remain better organized. At the present time in the search for new 
drugs which might relieve dysmenorrhea, various laboratories are .spending con- 
siderable time, effort, and funds in evaluating chemicals and drugs as spas- 
molytic agents against acetylcholine and hi.stamine. In certain cases-® the 
use of the terms neurogenic and myogenic .spasmolytic action have been applied 
to these drugs when they reduced the action re.speetively of acetylcholine and 
histamine on the uterus. Yet, in attempting to reproduce the exact type of 
painful reaction, it was found that the complete memstrual pain ^vas never 
elicited by acetylcholine or histamine intravenously injected at the rate to pro- 
duce di.stressing side reactions. This was ti-ue Avhether balloons Avere or Avere 
not inserted into the irterus. This may explain the poor results of the anti- 
histaminie and anticholinergic anti.spasmodies AA'hen used upon the seA^erer types 
of dysmenorrhea. 

Nulliparous patients as a group accommodate less distention of the balloon 
than Avas tolerated by parous patients.^® The average nulliparous dysmenorrhea 
patient tolerated 3 to 5 e.c., AA'hile contj’ol nulliparas tolerated on an average 
4 to 7 c.e., and multiparous dysmenorrhea patients tolerated 5 to 9 c.c. Bearing 
a child, apparently increases the tolerance of the uterus to stretch by enlarging 
the uterus. This may account for the relief of menstrual di.stre.ss after bearing 
the first child in some, but certainly not in all individuals. One nulliparous 
patient could not tolerate as small an amount as 0.4 c.c. of fluid AA’ithin the 
balloon (balloon occupied a minimal space of 0.8 c.c.). Such limited tolerance 
to the presence of 1.2 c.c. could aa'cII explain the menstrual di.stre.ss in this 
patient and in those patients AAoth an infantile type of uterus Avhere edema and 
engorgement alone AAuthout the menstrual debris could Avell stretch the uterus 
sufficiently so as to cause menstrual di.strcss. In such patients CAmn Avlien 
muscular aetiAotj^ Asms normal in type and Avas expelling uterine contents 
properly, the patient AAmuld experience continual distress intermittently intensi- 
fied AAuth uterine contractions. 


Records AA’^ere obtained .simultaneously from three balloons inserted at 
different leA'^els into the uterus and from one balloon inserted into the cerA-Jx. 
The position of the balloons is illustrated in Pig. 4 Avhere they Avere OA'erdi.s- 
tended AAUtli sodium iodide solution in order to visualize them by X-rays. 
Uterine pressure curves are different at Amrious levels Avithin the uterus both 


during organized contractions, see Pig. 5, and during di.sorganized contractions. 
There is a rather Ioav correlation betAA^een fundal and cervical contractions.^ fhc 
latter are generally shorter and more frequent, AAdiereas the musculature in the 
dome is sIoav to contract and even sloAv^er to relax. DoAAUiAvard from the dome 
of the fundus the uterine muscles progressively contract faster and relax more 
completely. The fact that different pres.sures exi.st in different portions of 1 ^ 
uterus during menses alloAv organized contractions to propel menstrual debus 
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PITRESSIN 
.3 UNITS l.V. 
AT SIGNAL 

INTENSE 

UTERINE 

CRAMPS 


t 

PAIN 

STARTS 


PAIN IS 
PRODUCED BY 
DISTENTION 

OF 

•UTERUS 

OR 

CERVIX 


PAIN INTERMITTENTLY INTENSIFIED 
WITH GREATER RADIATION 



symptoms or~clysnienorrhca distention of the uterus produced the characteristic 

curves from patient whose tracings are shown in Pig. 1, A, 
though tii^Bse -n ere recorded six hours later. Following the intravenous injections of 0.3 units 

complained of severe headache, backache, legaches, and intense 
noT became less severe after twenty to thirty minutes, but did 

not disappear until after receiving an analgesic after the elapse of one and one-half hours. 

ceridcal pressure tracings from a patient aged 27 years with 
anTtendernoss nnH I'lenstrual distress includes severe headache, abdominal pain, 

ne^o^ onjsb nprS^ns i^® 10^41 ycars, ‘‘flooding” for one to nine days. Presacral 

Estrogen^ anrt incomplete relief of her menstrual pain. 

occu?mfi F L cxcrctlon Md suction curettage indicate ovulation had 

by adding 1 jo p withdrawn from ballons at arrows. Note that pain was produced 

by addinf 4 OP ?n In fhe ce^ical balloon and intermittently intensified 

iipon uterine balloon. Also note that tlie greater stretch 

PITOCIN 


ACETYLCHOLINE 


SOL L' ''iL's=>=i>:i='rb:v 






HISTAMINE 


nnd I-Tgf 2.^ A obtained from same patient which supplied tho.se in Fig. I, A 

or Pilrcssin. Menstrunf hours, three hours, and 2 j,ours before the injection 

of Pitocin. 100 not produced by the intravenous Injection of .3 units 

felt some act ivif aceti Ichohne. nor 0.02o mg. of histamine, tJiough patient stated she 
after each of the tlirec^ dro^ abdomen after the pitocin injection and some cutaneous warmtli 
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]\Iain, and Patterson’s^® observations support this hypothesis. They reported 
dysmenorrhea like episodes in a patient who had congenital absence of the 
uterus which was replaced by muscular nodules at the proximal ends of the 
round ligaments. The painful periods occurred even after the surgical removal 
of the muscular nodes. Larkin®® reported production of dysmenorrheal-like 
attacks in six women Avhose fundi had been removed. Other possible etiologic 
factors include: vascular congestion, inflammatory or cyclic edema, ti.ssue or 
cellular fragility, vasoconstriction, and unusually low thre.shold for pain. 

Studies now in progress show that during the premenstrual and menstrual 
periods the myometrium and blood vessels of some patients show a greater 
sensitivity to pitressin than was present during the late resting stage of the 
cycle. This heightened sensitivity also included the influence of pitressin upon 
water metabolism. A similar hypersensitivity to pitressin, acetylcholine, epine- 
phrine, and histamine has been produced in rabbits, dogs, and cats bj" the 
administration of estrogens.®^ 

These observations suggest the hypothesis that dysmenorrhea may result 
from a physiologic increase in sensitivity which varies in intensity and in type 
from patient to patient. This hypersensitivity may concern only the uterus 
or may involve other systems such as the gastroenteric, cardiovascular, and 
nervous systems, and therebj’- account for the particular dysmenorrhea symptom 
complex of a given patient. A tentative outline of the other factors contributing 
to dysmenorrhea is appended. 

I. Mechanical ohstmeUon which may he caused hy: anatomic conditions 
such as juvenile type of uterus, cervical stenosis, malposition, fibroids, or sear 
tissue. 

Infections where scar tissue, congestion, edema, and pus are factors. 

Physiologic changes where excessive tissue fragility, membranous menstrual 
debris, cyclic edema and congestion of the uterus and tubes, and spasm pro- 
ducing contraction rings may be important contributory factors. 

Obstruction also may occur in other systems since pyloro.spa.sm or cardio- 
spasm are frequently observed immediately before and during menses in certam 
patients. 

II. Insufficient circulation secondary to: cyclic edema and passive conges- 
tion, vasoconstriction, abnormal muscle activity, scar tissue, and anemia. The 
reproductive tract and the lumbar venous sinus generally are markedly effected 
but other areas such as the gastroenteric and urinary systems may also be in- 
fluenced. 

III. Disorganized muscular activity or excessive pressures developed oil 
organized coniYactions of the uterus or tubes secondary to: menstrual debris, 
obstruction, an unusually small tolerance to distention of the uteru.s, nene 
edema, high estrogen levels or unusual sensitivity to nonnal levels of estrogens. 

IV. Very low threshold for sensofy impulses: This may be the result o 

individual differences, excessive increase in irritability before and dunng 
menstruation, infection, presence of edema about nerves and nerve ending, 
during the premenstrual and menstnial period, and/or presence of .scar tissue. 
As a result uterine muscular response, pain perception, and vascular chang 
may be abnormally great. _ . { 

V. Other coiiiributory factors include: Excessive ti.s.sue fragility, j. 

stress, menstrual toxins, vascular changes in the ovarie.s, and pre.senee of ot i 
conditions such as allergy and intervertebral disc pathology. 
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downward and out of the cervical canal. Disorganized contractions or the 
development of a contraction ring, as was observed in one patient, may interfere 
with this milking action causing undue distention and pain in certain instances. 
Since different pressure curves are obtained from different parts of the uterus, 
single balloon tracings obtained from month to month may Avell differ from 
each other merely as a result of the location of the balloon, and may provide 
false ideas concerning drug action. 



Fig:. 4. — Roentgen visualization of four balloons inserted so as to record pressures 
simultaneously from the dome of the fundus, the main portion of the fundus, the lower 
uterine segment and the cervical canal. In this patient the balloons have been overdistended 
with 30 per cent solution of sodium iodide In order to obtain better visualization. 



river., — Multiple balloon tracings from the uterus of a patient aged 31 years with 

symptom-complex of steady low abdominal cramps with intermittent wavelike 
c.- , ® pressure curves from different portions of the uterus differ from each 

ntllnr balloon tracings obtained from montli to month may well differ from each 

merely as a result of the location of the balloon and thereby may lead to false ideas 
concerning drug action. 


Prom the study to date it is .iustifiable to consider the menstruating uterus 
as functioning in a fashion similar to tliat in abortion or in labor with their 
respective puerperia, substantiating the idea that menstruation is an abortion 
of the decidnal endometrium. Under load the myometrial action may become 
similar to tliat in abnonnal types of labor.®" The dysmenorrlieic patients fall 
mto loosely defined groups, some of whom are more or less true types such as 
the one described by Bickers with high pressure uterine contractions quite 
regular and accompanied by high intercontraction tones. These are the ones 
who respond well to spasmolytics such as magnesium ions which relieve the 
spasm. However, in many others there must be a multiplicity of factors besides 
the myometrial, all of which together produce the sj^^mptom complex. Spalding, 



THE VALUE OF X-RAY STUDIES OF THE PELVIS IN OBSTETRICS®! 

0. Huxter Joxes, jM.D., Charlotte, N. C. 

I T HAS been observed that not infrequently' obstetricians, in the management 
of their difficult cases, fail to avail themselves of the information to be 
gained from x-ray studies of the pelvis and fetal-pelvic relationship. This 
prompted the questionnaire, Avhich was sent to every member of the South 
Atlantic Association, in an effort to find out just how often x-ray studies are 
used, what techniques are employed, and the value derived therefrom. Ninety- 
eight of the 122 questionnaii-es Avere ansAvered. Five members limit their Avork 
to gynecology, thus leaA'ing 93 questionnaires for analysis. Table I to IV shoAV 
the results. 


TaBI.K I. l.N-CIUKXCE OK PeI.VIC X-RaY .STrDIES 


OliSTETKICIAXS j 

I*ER CE.N'T OK CASES 

:} 

0 

10 (1S%) 

Xot stated 

8 ( 0%) 

1 or le.ss 

20 (20%) 

2 to 5 

m (17%) 

0 to 10 

a (10%) 

11 to 20 

7 ( 8%) 

21 to 30 

4(4%) 

40 to 00 

5 ( 0%) 

80 to 100 

90 



Incidence of Pelvic X-Ray Studies (Table I). — Three of the ninety-three 
obstetricians rarely, if ever, use x-ray studies. Sixteen fail to state the inci- 
dence, but it seems fair to assume that their incidence is betAveen 1 to 10 per 
cent (1 to 5 per cent is probalfiy more accurate), and for statistical purposes 
is so shoAA'n. 

Bight of the reporting obstetj'icians use x-ray studies in 1 per cent or le.ss 
of their eases; tAventy-six in 2 to 5 per cent; fifteen in 6 to 10 per cent; nine 
in 11 to 20 per cent; scA'en in 21 to 30 per cent; foui- in 40 to 60 per cent; 
five in 80 to 100 per cent (including three Avho use x-ray in 100 per cent of 
their cases). 

Combining the 1 to .5 per cent and 6 to 10 per cent gi’oups, one finds that 
49 (55 per cent) obstetricians employ x-ray studies in 1 to 10 per cent of their 
cases, and by including the sixteen ob.stetricians Avith unrecorded incidence the 
number becomes 65 (73 per cent). In othei' Avords, 73 per cent of the members 
of the South Atlantic Association, Avho ansAvered the questionnaire, use peh'ie 
x-ray studies in not more than 1 to 10 per cent of their cases. Furthermore, 
of the 73 ner cent, tAvice as many use x-ray studies in 1 to 5 per cent of their 
cases as do those in the 6 to 10 per cent group ! 

‘Read at the annual meeting- of the South Atlantic A-esociation of Obstetricians and 
GjTiecotogisLs, Savannah, Ga., Feb. C to 8, 1947. 

fBased on riuestionnaire to the member.ship of the Association. 
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X-ray as an important part of their obstetric armamentarium; one-third show 
a "lukewarm” interest in, and derive occasional benefit from these studies; 
the remaining one-third find little, if any. value in such studies (and have the 
lowest x-ray incidence!). 

Discussion 

It is not surprising to find that most of the obstetricians who rely on 
anteroposterior and lateral films alone, or who leave the choice of the film 
technique to the radiologist or technician, report little if any value derived 
therefrom. This is to be expected. Unfortunately, the technique and inter- 
pretation of pelvic radiography is not quite so simple. Many obstetricians 
have not been sufficiently intere.sted to learn what a good technique consists 
of and what to expect from it. It must be remembered that the radiologist 
does not examine the patient. Therefore, his interpretation has to be corre- 
lated with the clinical findings, and for this reason best results are obtained 
when the obstetrician studies the films with the radiologist, or learns to read 
them himself. Allan Tuggle,^ radiologist of the Chaidotte Memorial Hospital, 
has aptly expressed it when he said : "Accuracy of interpretation is dependent 
upon the skill and experience of the physician whether he be obstetrician or 
radiologist.” 

There are several methods of pelvic radiography which, in the hands of 
those who carefully carry out the originator’s technique, are giving good re- 
sults. In general, they range from the strictly quantitative, such as the Ball, 
to the qualitative, .such as the Caldwell-Moloy, which stresses primarily the 
qualitative values, without much consideration of mathematically expressed 
diameters per se, through stereoscopic vision of the entire pelvis and fetal- 
pelvic relationship. 

More recently the isometric method, which is really a combination of the 
quantitative and qualitative aspects of x-ray pelvimetry, has been described 
by Steele, Javert, and McLane.^ McLane, however, has made an interesting 
statement; "I believe the qualitative method of Caldwell and Moloy is the 
best method we have for studying cephalopelvic disproportion, but you cannot 
sell it to the public. You must give measurements, you cannot sell an ob- 
stetrician relationships. ’ ’ 

The replies received from the questionnaires seem to bear out ]\IcLane’s 
statement. Only seven of ninety report using the qualitative method of Cald- 
well and Moloy. And yet there is considerable dissatisfaction on the part of 
many obstetricians wdth the other methods being used, as evidenced by the 
frequent complaint of the inadequacy of their x-ray studies. I am convinced 
that one reason why x-ray means so little to these obstetricians is that they 
think of it and use it only for measurements, and forget that information of 
greater importance than actual measurements is gained by .studying the pelvis 
and fetal-pelvic relationship under stereoscopic vision, as originally stressed 
by Caldwell and IMoloy. I thoroughly agree with D’Esopo'* when he says: 
"Personally, I feel somewhat lost when I tiy to evaluate the pelvis in terms 
of diameters. The stereoscopic view of the relationship between the head 
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By way of comparison, at the New York Lying-In Hospital,^ pelvic x-ray 
studies are made on 7.6 per cent of the clinic cases and 20.3 per cent of the 
private patients. 

At the Sloane Hospital for Women," approximately 20 per cent of the 
clinic cases and 30 per cent of the private patients have x-ray studies. 

In my private eases, the incidence approximates 25 per cent. 


Tabi.k II. — Time X-Ray Studies Made 


Early in pregnancy 

3 

At or near term 

13 

At or near term and/or during labor 

74 


90 


Time X-Ray Studies Made (Table II). — Three obstetricians prefer x-ray 
studies early in pregnancy and occasionally repeated later; thirteen at or near 
term; seventy-four at or near term and/or during labor. 

As would be expected, most studies are made at or near term, and less 
frequently during labor, when the relationship between full-term fetus and 
pelvis can be shown. 


Tabee III. — X-Ray Technique 


Thoms-Torpin 

45 

Ball 

13 

Caldwell-Jfoloy 

7 

Snow 

2 

Sussman 

1 

Walton 

2 

AP. and lateral 

5 

Combination of methods 

5 

Unknown 

10 


90 


X-Ray Technique (Table HI). — ^Forty-five obstetricians use the Thoms- 
Torpin method (including modifications); thirteen use the Ball technique; 
seven use Caldwell-Moloy ; two use Snow; two use Walton; one uses Sussman; 
five use a combination of the various methods above ; five use simply au antero- 
posterior and lateral film; ten do not know what technique is employed, being 
left entirely to the discretion of the radiologist or technician. 

Table IV. — ^Value op X-Ray Studies 


Invaluable, or extrcmelj’- valuable 

15 

Helpful 

IS 

Occasional x-ray helpful 

32 

Questionable value 

25 


90 


Value of X-Ray Studies (Table IV). — ^Fifteen obstetricians find pelvic x-ray 
studies to be invaluable, or extremely valuable; eighteen find them helpful; 
tlurty-two find an occasional x-ray helpful; twenty-five find that x-ray studies 
are of very limited, or even questionable value. 

In other words, approximately one-third of the ninety obstetricians find 
pelvic x-ray studies to be of real value, but only 50 per cent of this group use 
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to 1944, the cesarean rate on the ward service was 3.2 per cent, and on the 
private service 9.6 per cent. X-ray studies were used on Ijoth groups and used 
routinely for jirimiparas in the ward service. Thoms’^ states that: “From 
our somewhat extended experience, we have for some time been convinced 
that, while a knowledge of the true capacity of the bony pelvi.s as revealed 
by x-ray may increase the incidence of cesarean section as an operation of 
choice over the difficult forceps or breech extraction, it is equally true that 
the employment of the operatio 2 i will be decreased in such cases as unengaged 
head where dispropoi-tion is suspected but, when subjected to i-oentgen exami- 
nation. does not actually exist.” 

At the New York Hospital,’ where x-rays were taken routinely on certain 
groups of cases over a period of three years, there was a decrease in the num- 
l)er of cesareans done for disproportion, and also a decrease in the gross fetal 
jnortality. 

Stander .states: “As a result of x-ray pelvimetrj’’, the total incidence of 
cesarean section may not be markedly decreased, but this operative proce- 
dure should be perfoi-med more frequently upon correct indications, thus de- 
creasing the unnece.ssary ones, at least thc.se .should be done more often at the 
proper time, in.stead of too late to be eonsi.stent with the be.st Avelfarc of both 
mother and child.” 

At the Boston City Hospital,” the incidence of cesarean section for cephalo- 
pelvie disproportion in primiparas was reduced by 50 per cent, without jeop- 
ardizing the mother or baby, after adoption of x- 2 'ay pelvimetry. 

_ At Sloane Hospital for Women, ^ for the past five years the ward cesai’can 
incidence has ranged from 3.3 to 3.8 per cent, and the private patients twice 
this per cent. X-ray has not increased the incidence of cesarean section, but 
its use has permitted application to the proper cases. 

Moloy® states: “. . . , in many imstances, the information conti’ibuted 
by roentgenologic examinations has been a factor in saving fetal life. This is 
quite a far cry from criticisms offered in earlier years, that roentgenologic 
methods of examinations would result in a loss of skill in the use of our hands 
in ob.stetric maneuAmrs. I belicAm, on the contj’ary, an understanding of the 
varied mechanisms of labor and careful appreciation of the size of the pelvis 
and its .shape has enabled us to perform correct maneuvers without the trial 
and error that frequently resulted in obstetric difficulty in the past.” 

Should pelvic x-i’ay studies be routine? Films on every primipara and 
on some multiparas is a desirable routine. Howevei-, it is not an actual neces- 
.sity in the majority of cases, as a minimum of information can be obtained 
Avithout it. The question of expense, as Avas so often referi'ed to in the ques- 
tionnaires, should not enter into the decision if x-ray study is thought to be 
indicated. The expense is not great, and .surely the information frequently 
gained is Avorth “many fold” to the patient because of better ob.stetric results. 

I Avould say that x-ray studies should be made in the folloAcing eases: 
(1) All patients Avith contracted pelves, que.stionable contraction, .suspected 
disproportion, or Avith greatly abnoi'mal architectural features, as revealed by 
Amginal examination: (2) all patients not previou.sly x-ra3"ed, Avhose labor is 
not progressing satisfactorily, unle.ss one can be sure that no po.s.sibility of 
di.sproportion exists— if x-rayed previouslAq repeat x-rays during such a labor 
are at times indicated; (3) all patients Avith a history of difficult labor or 
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and tlie pelvis gives a three-dimensional concept which permits structural 
visualization that greatly augments the information that we obtain by digital 
examination.” 

In my practice, I use the Caldwell-Moloy technique with an ordinary stere- 
oscope instead of the precision stereoscope. No attempt is made to take any 
pelvic measurements, except the anteroposterior diameter (true conjugate) 
when desired. This is measured by means of a centimeter lead ruler which is 
placed between the thighs on the lateral film. Thus the ruler has the same 
distortion as the film in this plane and gives an accurate measurement. The 
lateral film is taken with the patient Ijdng down. However, it is claimed^ that 
the standing lateral has advantages over the supine lateral, particularly since 
it aids in allowing gravity to force the head to the lowest level. 

My interpretation of the films then, for the most part, is a qualitative one, 
i.e., a study of the architecture' of the complete pelvis, and of the relationship 
between the fetal head and the pelvis at term or during labor. 

It has been shown that it is almost impossible to take accurate pelvic inlet 
measurements bj’’ vaginal examination. Several investigators, i.e., Steele, Wing, 
and jMcLane,^ Thoms,® and Dickinson and Procter" have checked the true con- 
jugate by x-ray against the diagonal conjugate method clinicallj’- and found 
very little correlation between the two. McLane concluded that clinical meas- 
urements on the pelvic inlet have no value. Of even greater importance, how- 
ever, is the study of 1,000 cases, by x-ray pelvimetry, by Steele and Javert,® 
who found that clinical measurement of the anteroposterior diameter of the 
inlet will reveal only one-half of the ti'uly contracted pelves. 

Weinberg and Seadron,® in a study of 350 eases x-rayed routinely ten days 
before term and the findings compared with the clinical examination, found 
that when both the clinical and x-ray prognosis agreed, the accuracy of prog- 
nosis was highest. When x-ray and clinical studies differed, x-ray prognosis 
was found to be three times as accurate as clinical prognosis. 

Certainly x-ray gives a far more accurate impression of the shape and 
size of the pelvis, at all levels, than can be obtained from vaginal examinations 
alone. Frequently, x-ray simply confirms the findings from vaginal examina- 
tion, in which case it is reassuring. However, there are many times when 
x-ray study reveals features in the pelvic architecture that one has missed 
entirely by vaginal examination. A good example is the size of the sacro- 
seiatic notch or the shape and position of the sacrum. These factors may be 
of the greatest importance as regards the type of delivery anticipated, espe- 
cially if it is to be operative. 

Pelvic radiography should not, of course, take the place of careful vaginal 
examination. However, one should be aware of the limitations of, and at 
times erroneous impressions obtained from, vaginal examinations. 

Answers to the questionnaires revealed the fear on the part of a number 
01 obstetricians that the use of x-i’ay would lead to an increase in the cesarean 
section rate. However, this is not borne out by experience. For example, my 
cesarean rate averages 3.6 per cent. At the New Haven Hospital, from 1935 
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9. Pelvic radiography does not increase the cesarean section incidence. 
Its use aids in application of cesarean section to the proper cases. 

10. Eoutine employment of pelvic radiography for certain groups of cases 
is advocated. 
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delivery in previous pregnancies; (d) all primiparas, and some multiparas, 
with abnormal presentations, such as breech, transverse, brow, etc. ; (5) elderly 
primiparas unless the pelvis is obviously ample; (6) fractured pelves, spinal 
and other deformities. 

Questionnaires were answered by six of the seven medical schools located 
in the area of this association. Two schools report x-ray incidence of 5 per 
cent or less ; one of 5 to 10 per cent ; one of 60 per cent ; one of 100 ; and one 
failed to give the incidence. This would indicate that not all of our schools 
are stressing the value of pelvic radiography to medical students and house 
staff. It is well to remember that it is primarily because some American medi- 
cal schools have taken the lead, that many obstetricians throughout the coun- 
try today have learned to derive a great deal of benefit from x-ray studies. 
As the interest in this valuable adjunct increases in all of our schools, so will 
the interest increase on the part of many members of this association. 

Summary. 

1. Questionnaires were sent to every member of the South Atlantic As- 
sociation of Obstetricians and Gynecologists in an effort to learn the incidence 
of pelvic x-ray studies, techniques employed, and the value derived therefrom. 
Ninety-three questiomiaires were analyzed. 

2. The pelvic x-ray incidence varies from less than 1 per cent to 100 per 
cent. Sixty-five (73 per cent) of the members who answered the questiomiaire, 
have an incidence of 1 to 10 per cent, but twice as many (of the 73 per cent') 
use x-ray studies in 1 to 5 per cent of their cases as do those in the 6 to 10 per 
cent group. 

3. Most x-ray studies are made at or near term, and less frequently during 
labor. 

4. Forty-five 'employ the Thoms-Torpin x-ray technique, thirteen the Ball 
technique, seven the Caldwell-Moloy technique, and the rest a variety of tech- 
niques. Many members are dissatisfied with the particular technique they are 
using. 

5. The author uses the Caldwell-Mbloy technique with an ordinary stereo- 
scope. A centimeter lead ruler, routinely placed on the lateral film, gives the 
true conjugate measurement, when it is desired. Caldwell-Moloy technique 
gives information of greater importance than actual measurements. 

6. Approximately one-third of the members find pelvic x-ray studies to be 
of real value, but only 50 per cent of this group use x-ray as an important part 
of their obstetric armamentarium; one-third show a “lukewarm” interest in, 
and derive occasional benefit from, these studies; the remaining "one-third find 
little, if any, value in such studies (and have the lowest x-ray incidence!). 

7. Questionnaires answered by six of the seven medical schools located 
m the area of this association indicate that not all of these schools are stressing 
the value of pelvic radiography to medical students and house staff. 

8. X-ray studies may confirm clinical findings, or may reveal pelvic archi- 
tectural features undetected by vaginal examination. One should be aware of 
the limitations of vaginal examination. 
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view. Also it should be remembered that organic illness may give rise to fears 
which exaggei’ate the symptoms of the patient. 

The incidence of psychosomatic problems encountered by the authors has 
been of interest, since our practice consists of a group of patients who are re- 
ferred directly for consultation. Those patients not referred in the usual sense 
■were the wives of physicians and others associated with the institution. Emo- 
tional problems were felt to be frequently responsible for many of the sjunp- 
toms leading to consultation for the fir.st groui?. For this reason, an analysis 
of the incidence of psychosomatic disease seemed worth while. The purpose of 
this paper is to call attention to this problem and to evaluate the frequency of 
its occurrence. Many of our patients had failed to respond elsewhere to ade- 
quate treatment of a pathologic lesion because an associated unsolved psycho- 
logic problem was present. Other patients were referred for various operative 
procedures which were unnecessary after solution of a fundamental emotional 
problem. It is interesting to note that some of them had one or more opera- 
tions for the existing s,ymptoms without relief. 

Material 

The patients studied consisted of the private office patients of two special- 
ists in obstetrics and gynecologj^ over a period of five years. For this I’eason, 
many acute and eommon obstetric and gynecologic complications do not ap- 
pear, since the i)atients were sent directly into the hospital without first being 
seen in the office. The total number of patients subjected to analysis was 1,759. 
These patients ranged in age from 8 months to 82 years. All of the patients 
were referred and of the white race. Three major groups were recognized. 

_1. Group 1 were patients ■who presented sufficient diagnostic pathologic 
findings to account for their sjnnptoms. 

2. Group 2 had symptoms in excess of the physical findings. 

3. Group 3 were patients characterized by numerous symptoms which could 
not be explained by anj' physical signs. 

The following distribution of patients was found : 


Table I. General Distribution 


GROUP 

1 GYNECOLOGY j 

OBSTETRICS | 

TOTAL 

1 PER CENT 


1 


338 

1191 

67.6 


2 

180 

40 

220 

12.6 


3 

331 

17 

348 

19.8 



1364 ( 76 . 6 %) 

395 ( 23 . 4 %) 

1759 




A total of 32.4 per cent fell into Groups 2 and 3 which was an index of 
the incidence of psychosomatic disease. For convenience the patients were 
further subdivided into certain categox’ies, some of which will be defined and 
illustrated by a short ease report. 

Group 1 consists of those patients who had organic pathology to account 
fully for their symptoms. A total of 1,191 patients had clear-cut pathologic 
problems. Tables II and III list the diagnoses encountered in this group. 



THE INCIDENCE OF PSYCHOSOMATIC DISEASE FROM A PRIVATE 
REFERRED GYNECOLOGIC PRACTICE- 
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e 

T he fundamental lueehaiii.sm of functional disease lias been appreciated only 
by the psychiatrists until recently. During the last decade emphasis has 
been placed on psychosomatic disorders. The practitioner now appreciates 
that symptoms of organic disease frequently ajipear as a result of emotional 
and psj'chologic disturbances. Such functional' disorders actually create dis- 
ability equal to that resulting from organic pathology. In some cases there 
are actual physical changes simulating organic lesions, i.e., the spastic colon; 
pseudoeyesis and others. 

The attitude of the public in regard to psychosomatic disorders, has 
changed under the .stimulus of the wide publicity given to the war neuroses. 
Prior to this, psj'choneurosis was considered an insulting term to the patient 
to whom it was applied. Often the implication of malingering was suggested 
by the diagnosis. Furthermore, until recently inany medical schools have 
taught only the organized psychoses and have neglected the less dramatic func- 
tional disorders. Each department of these schools relegates the discussion of 
.such disorders to psychiatric classes which are assigned only a small portion 
of the curriculum. In contrast, one school teaches that 80 iier cent of the pa- 
tients in the gastrointestinal clinic have functional complaints. 

The diagnosis of psychosomatic disease re.sts upon two points: 

1. The absence of anj^ demonstrable organic iiathology or a lesion sufficient 
to cause the patient’s complaints. 

2. The presence of a definite emotional problem grave enough to justify 
such a diagnosis. 

The absence of a demonstrable pathologic lesion does not necessarily rule 
out a serious or fatal organic lesion which may not be detected b.y our present 
diagnostic methods. Occasionally all physicians are embarrassed when a pa- 
tient under treatment for a presumed functional disease develops signs of a 
serious ailment. Each of the above criteria imist be present for a diagnosis 
of p.sycho.somatie disease. 

Some plwsicians seek to explain all illnesses on an oi’ganic basis without 
considering that emotional factors may create misleading and bizarre s.yinptom 
.conqilexes; others overemphasize the psychologic background. The practi- 
tioner must keep in mind that both functional and organic problems occur in 
eveiy practice, and must analyze each patient carefully from these points of 

'Presented at the annual meetinc: of the South Atlantic Association of Obstetricians and 
necoloffists. Savannah, Ga.. Feb. C to 8, 1947. 
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even fear of death. Manj’- of the patients improved strikingly shortly after 
the exact character of their illne.ss is explained to them. Tj^pical examples are 
illustrated by the following’ case reeoi'ds: 

Group II A. — ]\Ii's. J. G. W., NCBH No. 25837, aged 20 years. Patient 
complained of amenorrhea of nine months’ duration. She also complained of 
general malaise, lassitude, headaehe.s, and lower abdominal discomfort. Prior 
to the period of amenorrhea, .she had a regular menstrual interval of twenty- 
nine to thirt}’^ days, with bleeding of four to five days’ duration. She had 
reached meuarehe at 13 years of age, and her secondaiy sexual characteristics 
appeared in the usual order. 

General physical examination revealed no gross abnormalities except the 
presence of a cyst of the right ovar 3 ' approximate!}’' 4 cm. in diameter. 

A tentative diagnosis of a corpus luteum cyst was made, and the patient 
was reassured. She reported three Aveeks after her initial examination that 
her .symptoms had rapidly improved and that she felt entirely Avell. One 
month later she had a normal men.strual period, followed by two months of 
amenorrhea, Avith the recurrence of her original .symptoms. Her symptoms 
again disappeared after reassurance. 

She then resumed a normal menstrual cycle, AA’hieh continued during three 
years of observation. The ovary retumed to normal size and consi-steney 
under observation. 

Group II B. — ^l\Ir.s. A. L, C., NCBH No. 28716, aged 36 years. This pa- 
tient had three ma,ior operations, an appendectomy, a nephrotomy for a 
pyonephrotic kidney, and a laparotomy for adhesions. She also had a dilata- 
tion and curettage and cauterization of the cervix and four additional ho.spital 
admissions. She had been treated by numerous physicians in her home commu- 
nity and had been to tAvo medical diagno.stic centers. Her complaints AA*ere 
myriad, but the principal ones Avere related to her abdomen and genitourinar}’ 
system. 

The g}mecologie examination rcA’ealed no gross abnormality of the pelA’is. 
The A’aginal mucosa Avas slightly reddened, and fresh, Avet preparations revealed 
the presence of Trichomonas vaginalis organisms. 

The patient complained bitterly of profuse leucorrhea. She was seen on 
seA’en occasions during a tAvo-year interA'al, and although each examination Avas 
made a full AA-eek after the patient’s la.st douche, only a slight amount of se- 
ei’etion, slightly exceeding normal, Avas found in the vaginal A'ault. No other 
eA’idence of unusual leucorrhea Avas found. 

Group III contained 348 patients aa'Iio had symptoms in the absence of ex- 
planatoiy demonstrable patholog}’- and, in addition, had emotional conflicts of 
sufficient severity to explain the complaints. They have been divided into 
nine somcAvliat arbitrary subgroup.s, using “The Standard Nomenclatui’e of Dis- 
ease” for diagnostic terminology. It is obvious that final diagnosis in the.se 
patients requires repeated intervieAA- and examination. Consultation AAoth a 
psychiatrist was frequently refused because of the patient’s eoiiAdction that 
peh'ie patholog}^ is present. The.se patients usually are beginning or haA’e been 
on an endle.ss round of medical consultations. The average course is a needle.ss 
operation, treatment by a charlatan, or, occasionally, Avell directed p.syehiatric 
assistance. ]\Iany of the patients in this group have been endlessly treated for 
endocinne deficiency Avithout aA’ail. General diagnoses Avere made and are 
tabulated in Table V. 

The folloAving brief case reports illustrate some of the typical records in 
these subdivisions. 
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Table IL Gynecologic Disease 


1. Endometrial dysfunction 183 

2. Benign cervical lesions p 124 

3. Pelvic relaxation, displacement, and Fistulae 109 

4. Primary dysmenorrhea 101 

5. Yaginitis 100 

6; Sterility 89 

7. Fibromyomata uteri 70 

8. Gjmecologic check-up 08 

9. Pelvic inflammatory disease 65 

■ 10. Pelvic malignancy 36 

11. Menopausal syndrome 28 

12. Benign ovarian lesions 23 

13. Vulvitis 16 

14. Bartholinitis and cyst 9 

15. Midmenstrual pain 8 

16. Premenstrual tension 7 

17. Congenital anomalies 6 

18. No disease or undiagnosed 90 


Table III. Obstetric Disease 


1. Intrauterine pregnancy l6l 

2. Incomplete aliortion 11 

3. Ectopic pregnancy 6 

4. Missed abortion 4 

5. Habitual abortion 4 

6. Septic abortion 3 

7. Hydatidiform mole 2 


Included in this group are 215 patients who had apparent gynecologic 
sjnnptoms due to disease in other s3'’stems or gjuiecologie disease secondary to 
pathology in other organs. For this reason, a complete history and phj’-sical 
examination is a part of each consultation. For example, backaches ai’e often 
the presenting complaint to the urologist, ortliopedist, and gynecologist. 

Table IV. Other Diseases 


1. TJrologic disease 38 

2. Orthopedic disease 20 

3. Diseases of ear, nose, and throat 3 

4. Neurologic diseases 6 

5. Adhesions and painful scars 12 

6. Dermatologic diseases 4 

7. Exogenous obesity .34 

8. Cardiovascular diseases 22 

9. Benign gastrointestinal disease 18 

10. Malignancy (extra-pelvic) 5 

11. E'ndoerine 28 

12. Hematologic 3 

13. Diseases of the venous system 6 

14. Pulmonary disease 5 

15. Benign tumors 5 

16. Infectious disease 5 

17. Deficiency status 1 


Group II included 220 patients whose complaints could not be clearly 
justified bj’- the existing patholog.r. The.y are subdivided into Group A with 
’^uld and Group B with severe disproportion between the pathology and symp- 
tomatologj’-. This difference is commonlj’' due to emotional conflicts related to 
Ihe pelvic disease, such as fear of loss of sexual function, cancer operation, or 
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Examination revealed a fixed retroflexion with thickening in both adnexal re- 
gions. Air studies and a salpingogram revealed occlusion of the tubes. She 
subsequently returned with the complaint of indigestion, nausea, vomiting, dizzi- 
ness, and numerous other aches and pains. The internist who saw the patient 
did not know of her previous visit and felt that her difficulty was of a func- 
tional nature and treated her accordingly. 

The second patient was 31 years of age, who was first seen because of va- 
ginal discharge and arthritis. This discharge occurred prior to her marriage. 
She admitted to premaxdtal intercourse of many years' duration. She was sub- 
sequently treated for arthritis of gonococcal origin, tlie organism being cul- 
tured after several tries from the vaginal dischai’ge. Following her first hos- 
pital stay she had a criminal abortion, her husband being overseas. Her ar- 
thritis gradually improved with occasional flare-up. She has now left for a 
more favorable climate, and on last record was said to have been well. 

The youngest sister was 21 years of age and single. Her chief complaint 
consisted of amenorrhea, leucorrhea, and loss of weight. She, too, gave the 
history of frequent intercourse since her menarehe and stated that the man with 
whom she had been having intercourse recently was planning to marry her 
soon. Pelvic findings were questionable so that a Friedman test was carried 
out, which was found to be positive. She then .stated that she was going to get 
married immediately and was not seen for two months. When she returned, it 
was for a check-up following a criminal abortion. 

Gh'owp D. Dyspareunia. — Mrs. L. M. L., NCBH No. 31480. This patient 
was 34 years old and was married three j'^ears and divorced, and she had been 
remarried for one and one-half years at the time she was seen. She stated that 
her s'exual relationships in both marriages were extremely painful and un- 
satisfactory. ■ She described the pain as being on intromission as well as 
throughout the whole sexual act, and following intercourse continuous low ab- 
dominal pain with nausea and vomiting. Examination showed a perfectly nor- 
mal pelvis with marked spasm of the pelvic floor muscles. This spasm could be 
relaxed by persuasion, which was frequently necessary during the examination. 
She returned later with the complaints of dysmenorrhea, et cetera, announcing 
that she could no longer stand the pain associated with intercourse and had 
separated from her second husband for that reason. 

Gi'oicp E. Phobias. — Mrs. B. E. H., NCBH No. 55233, aged 34 years. Her 
chief complaint was that life was not worth living and in addition had some 
complaints referable to practically every major system of the body. Further 
questioning revealed frigidity as an outstanding complaint. 

The patient had been married for eighteen years. Her sexual re.sponses 
were normal early in her marriage, with full orgasm occurring after the first 
three months of marriage. She was married when she was 15 years of age, and 
stated that her husband took advantage of her and that her choice of marriage 
partner was not a wise one. Her first child was born when she 15 years old 
and weighed 12 potmds. She had a very hard labor, two subsequent normal 
pregnancies, and several abortions. - 

Her husband is 43 j'^ears of age, inattentive, and' does not understand her 
at all. They were staying together only because of the children. They prac- 
ticed coitus interruptus for contraception, and she was in constant terror of 
conceiving again. Her indulgence in coitus was purely from the point of view 
that it was a marital duty. 

She was intelligent and realized that her frigidity began after she had 
developed the phobia about the pregnancy, and all of her other complaints ap- 
peared subsequent to this problem. All of the usual diagnostic methods reveal- 
ed no pathology. 
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Table VIII. Previous Operations 



GROUP 1 

1 GROUP 2 

1 GROUP 3 1 

TOTAL 

1 PER CENT 

0 

1093 

173 

279 

3545 

88.0 

1 

80 

27 

44 

151 

8.4 

2 

11 

19 

19 

49 

2.8 

3 and over 

7 

1 

G 

14 

0.8 


3191 

220 

348 

3 7.59 

100.0% 


The final analj’^sis dealt with the ultimate disposition of the patient which 
may be seen from Table IX. The figures in Table IX reveal that in general 
management of a patient was lai’gely medical, since 76 per cent Avere handled 
accordingly. Dilatation and curettage and treatment of cervical le,sions are 
included in the surgical procedures. The only psychiatric referrals Avere in 
group 3. In spite of the large number of patients in this group (348), only 25 
Avould accept psychiatric care. We feel that this is due to the number of pel- 
vic complaints based upon psychogenic factors. 


Table IX. Disposition 



GROUP 1 

1 GROUP 2 1 

GROUP 3 

1 TOTAL 1 

PER CENT 

Medical 

891 

382 

294 

1367 

76.0 

Surgical 

300 

38 

29 

367 

21.7 

P.sychiatric 

0 

0 

25 

25 

2.3 


1193 

220 

348 

1759 

300.0% 


Discussion 

Whereas from the preceding figures p,s 3 '’ehosomatic disease is certainly not 
predominant, it is still a common phenomenon in gynecologic practice. A total 
of 568 patients, oiie-third of all of the patients exhibited some emotional dis- 
turbance. This figure is not as high as in some other specialties, but is still 
suf6cient to demand attention. These phenomena occur more frequently in 
association Avith certain physiologic functions of the female, AAdiich are marital 
function and childbearing. Ignorance and fear seem to be the most important 
contributing factors. In general, the analysis reA’^ealed that there is little 
specific information in regard to the etiology of psychogenic disease in the pre- 
ceding .statistics. 

Conclusion 

1. The incidence of psychosomatic disease in a referred gynecologic prac- 
tice is approximatelj’^ 33 per cent. 
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Group F. Frigidity. — Mrs. B. F. F., NCBH No. 31437, aged 32 j^ears. Pa- 
tient complained that since the delivery of her baby she has had a progressive 
loss of libido, which has been closelj^ correlated with diminishing sexual re- 
sponses until sexual anesthesia is now present. 

Shortly before the patient became pregnant, she learned that her husband 
had had a diagnosis of a congenital s 3 '-philitie infection made during his ehild- 
bood. Shortly after their marriage it was determined on good authority that 
such an infection had never existed. The patient felt that her husband had 
been dishonest since he had not told her of this questionable s 5 '’philitie infection 
prior to their marriage. The emotional conflict resulting from this problem 
reached a point of crisis with the delivery of her babj’’, since during the entire 
pregnancy she has brooded over the possibility that her child might be de- 
formed or might have some manifestation of this disease. Each daj’- she looked 
for some evidence of sj'-philis in the child after its delivery and found herself 
constantlj’’ watching for some sign of a venereal disease in her husband. She 
was an intelligent woman and realized that this was direetlj’^ related to her 
frigidity and had actually resulted in sexual aversion. No demonstrable path- 
ology was present to account for numerous sjunptoms referable to evei\y major 
system. 

The patients were analyzed statistically from four viewpoints the first of 
which was distribution according to age. This maj’’ be seen in Table VI. No 
significant factors were noted except the expected preponderance of patients 
in the active sexual life, i.e., 20 to 50 3 ’'ears (84 per cent). 


Table VI. Age Distribution 



GROUP 1 

I GROUP 2 

1 GROUP 3 1 

total 

I PER CENT 

0-20 

100 

18 

30 

148 

8.5 

21-30 

521 

101 

132 

754 

43.0 

31-40 

330 

62 

116 

508 

28.0 

41-50 

153 

33 

49 

235 

13.0 

50 and over 

82 

28 

4 

114 

7.5 


1191 

220 

348 

1759 

100.0% 


Secondly, an effort was made to determine any effect of occupation on the 
distribution of the patients. The occupational distribution of the patients is 
illustrated b}’’ Table VII. Again there is no conclusive evidence that occupa- 
tion has any relationship to ps^^’chosomatic disease. 


Table VII. Occupation 



GROUP 1 

1 GROUP 2 

1 GROUP 3 1 

TOTAL 

1 PER CENT 

Housewife 

829 

141 

234 

1204 

69.5 

Business 

119 

27 

41 

187 

10.4 

Professional 

111 

23 

IS 

152 

8.5 

Industrial 

65 

19 

21 

105 

5.7 

No occupation 

36 

4 

19 

59 

3.2 

Student 

31 

6 

15 

52 

2.7 


1191 

220 

348 

1759 

100.0% 


The third analysis involved previous operations to which the patient had 
been subjected, and Table VIII is a breakdown of these figures. There is in the 
preceding table a definite tendencj'' toward an increased number of previous 
operations in groups 2 and 3. 
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Table I. Cesarean Sections — 1935 to 194G Inclusive 


■SUAE 

CASES 

DELIVERIES 

OUR CASES 

REFERRED 

CASES 

1935 

10 

152 

7 

3 

1936 

13 

165 

10 

3 

1937 

13 

149 

10 

3 

1938 

16 

142 

11 

5 

1939 

25 

181 

15 

10 

1940 

24 

250 

13 

11 

1941 

40 

314 

23 

17 

1942 

38 

■ 455 

30 

8 

1943 

52 

543 

30 

22 

1944 

56 

520 

41 

15 

1945 

65 

482 

48 

17 

1946 

65 

582 

37 

27 


416 

3935 

275 

141 


Table II. Cesarean Sections in 3,935 Deliveries 


Total 416 in 3,935—10.5% 

(Referred 141 in 3,935— 3.6) 

(Personal 275 in 3,935 — 6.9) 

34.3 per cent of sections referred 


Disproportion (211 cases) provides the largest number both in the per- 
sonal group (138) and the referred (73) group. We recognize that a wide dif- 
ference of opinion exists as to what constitutes disproportion. We believe that 
x-ray study of all of these cases has no doubt increased the number of sections, 
but in so doing has increased the proper application of cesarean section. We 
believe that many could have been delivered vaginally with or without x-raj’’ 
study. X-ray has been of untold value in giving information ■which would cast 
suspicion as to the outcome of the labor. We employ x-ray diagnosis as an 
aid in determining the various degrees of disproportion, including contracted 
midpelvis and outlet, and designating in some cases the position of the pre- 
senting part. We use the x-ray extensively in estimating maturity of the 
fetus, the location of the placenta, number of babies, and detection of malfor- 
mation of fetal skeleton. We believe that this plan has eliminated severe com- 
plications associated with prolonged labor, uterine inertia, and hemorrhage, 
which have contributed so largely to both mortality and morbidity of the 
mother and death of the child. 

During the past three years (thirty-six months) we have averaged 18.2 
x-ray pelvimetries per month, or 657 x-ray pelvimetries in 1,584 deliveries, 
which is 41.5 per cent of all deliveries in the past three years. 

We have used for the past six years the figures outlined by Snow in his 
book as a working basis in helping us decide the termination of the pregnancy. 

Placenta Previa and Premature Separation of Placenta . — A total of 61 
cases come under this heading. We do not follow tlie plan of doing sections on 
all placenta previas, nor do we section all abruptio placentas. X-ray has given 
us great help as an adjunct in diagnosis of placenta previa. We section all 
central placenta previas. X-ray has often picked up cases of placenta previa 
before bleeding began, and has accounted for some soft parts dystocia. Some 
cases of marginal and lateral placenta previa ivere sectioned because of the 
amount of bleeding and the condition of the cervix. We use a similar plan for 
premature separation of the placenta. To increase the gestation and viability 
of the baby, we have kept selected cases of placenta previa in bed in the hos- 










AN ANALYSIS OF 416 CONSECUTIVE CESAREAN SECTIONS* 


C. J. Andrews, M.D., Richard B. Nicholls, M.D., and 
William C. Andrews, M.D., Norfolk, Va. 



(From the Department of Obstetrics and Gynecology, Norfolk General Hospital) 


T he 2 )itrpose of tliis presentation is to ana] 3 " 2 e critically a consecutive series 
of 416 cesarean sections Avliich we have clone during a twelve-year period 
from Jan. 1, 1935, through Dee. 31, 1946. We primarily are trying to evaluate 
our results; inasfar as they applj'^ to us, to determine the results regarding 
mortality, morbidity, and fetal deaths. Maternal mortality, preventable still- 
births, and neonatal death statistics haA’e steadily improved during the past 
twelve years, but as long as some deaths are preventable this condition can- 
not be regarded as satisfactory. AVe are aware that cesarean section is re- 
garded by many as a large contributor to maternal mortality, and this is prob- 
ably correct under certain conditions; however, we believe that the study of 
these eases maj’- throw some light on this subject to the contrary. 

In this study we have divided the 416 cesareans under consideration into 
two groups. The first group of 275 eases are patients who came directly to us 
as private iiatients, not referred by any physician, or were referred early in 
pregnancy. Many obviously came to us because they had undergone previous 
obstetric difficulty; others anticipated trouble and sought special care; and 
still others had been under our cai'e during previous pregnancies. The impor- 
tant fact is that we were able to give what we consider good prenatal study 
before the advent of labor. 

The second group consists of 141 patients referred to us by another 
physician or clinic, either late in pregnancy, in labor, or the emergency of the 
case had already existed. Many of the jiatients were referred during the preg- 
nancy because major obstetric difficulty had been anticipated. Many received 
little or no prenatal care, and some received good prenatal care by the attend- 
ing referring physician. The important fact is that we were not able to study 
the majority of this group before the advent of labor. 

Table I shows the distribution of cases, the number of deliveries, personal 
eases, and referred cases from 1935 to 1946 inclusive. 

Table II indicates that in 3,935 deliveries there were 416 sections, or 10.5 
per cent. There were 275 personal eases in 3,935 deliveries, or 6.9 per cent ; 
i41 referred eases in 3,935 deliveries, or 3.6 ])er cent. Of the 416 sections, 141 
Were r eferred cases, or 34.3 per cent. 

annual meeting- of the South Atlantic As.sociation of Obstetricians and 
'^>necologists. Savannah. Ga.. Feb. 6 to S. 1947. 
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Table IV, 

tAKiATiox.s IX Pelvic !Measl*i:e,mexts 



1 S.MALL j 

.MEDIILM 

1 

LABOE 

Inlet A.P. 

Below 30.5 

30.O to 13,0 

Above 3 3.0 

Tr. 

Below 11.5 

3 3.0 to 32.0 

Abo\-e 32.0 

Total 

13elow 22,0 

22,0 to 24.0 

Above 23.0 

Mifl- A.P. 

Below 31,0 

11.0 to 32,0 

Above 32.0 

pelvis B.I, 

I3elow 30,0 

10,0 to 11.0 

Above 11.0 

a'otal 

Below 21,0 

21.0 to 23.0 


Above 23,0 

P.S. 

Below 6.5 

6.5 to S.O 


Above 8,0 

Cutlet B.T. 

Below 9,0 

‘h5 to 30.O 

.Above 30,0 

Total 

Below 30,0 

30.0 to 18.0 


Above 18.0 

Clinical ]iOcntgenolof?y of Prc(?ni 

inc\' — Snow, 3942, 

P- 

40 

'1’aBI.E V; TvI’ES ok SECTIO.VS 


OUK j 

1 BEKEKKEl) 


! I’Clt fE.VT 


CA.SE.S j 

1 CASES 



MunrO'Kerr 

240 

3 3.0 ? 



Beck 

2.3 

32 i 


/ 

Porro 

5 

i5 


2.,3 

Low clas.sical 

4 

3 1 



Classical 

3 

3 J 


2,1 

Water ’.s 

3 

2 


,7 

Smith’s exclusion 

1 



.2 

Post mortem 


2 


,5 

Ovarian term 


t 

J 


.2 

Total 


341 


100/^ 


Table VI, Otiiek 

•SraoEiiY 




oira CASES ! 

KEKEKIiEP CASES 

Pomero\’ sterilization 

23 


34 

iludlener 


4 


0 

Cornual resection 





lir3'omectom3' 


3 


1 

Umbilical hernia 


2 



Uterine polj'p 


3 



Eepair bladder 


1 



Repair intestine 


1 



Taking down Co/Tey suspension 

3 



Balpingo-oophorectom^', right 



3 

Salpingo-oiiphorectom}', left 



3 


pital under close observation for several weeks, provided licinorrha^e did not 
drive us to active interference. 


Eclampsia, Pre-Eclampsia, Toxemia .. — A .small frroup ft 2 patients) of these 
patients were delivered by ce.sarean section. We never consider eclarnp.sia 
and/or pi’e-eclampsia as an indication foi' section; rather, v.'e use section in 
selected cases as the method of terminating? the prefrnancy, and then onl 3 " when 
adequately treated. We prefer section under local anesthesia — at least with- 
out inhalation ane.sthesia — in tho.se patients in whom the cervi.x is thick, hard, 
and undilated, or if di.sproportion exists. 


Ninety-three and seven-tenths per cent, or 390. of the 416 sections have 
been cervical sections; 2.3 per cent, or 10, of the 416 sections have been Porro 

















Table III. Indications 
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Table IX. Fetal Deaths — Stillborn and Premature 


YEAR 

OUR CASES 1 

[ REFERRED CASES 

FETAL 

DEATH 

OBSTETRIC INDICATION 

i 

SECTION 1 

FETAL 

DEATH 

OBSTETRIC INDICATION 

SECTION 

1«35 

Still- 

born 

Prema- 

ture 

Premature separation 
of placenta. Full 
term 

Placenta previa, cen- 
tral ; 8 months ; 4 
lbs. ; lived 3 days 

Porro 

i 

Beck 




1936 

- 

i 


Prema- 

ture 

24 

weeks 

Prema- 

ture 

Prema- 

ture 

Eight ovarian tumor ; 
ruptured membranes 

Nephritic toxemia 7 
montlis 1 week ; 3 
lbs, 1 oz. ; died in 

4 hours 

Placenta previa, cen- 
tral; 1 % months; 
died premature; 2 
lbs. 14 oz. 

Beck 

Munro- 

Kerr 

Beck 

1937 

Prema- 

ture 

j 

Prema- 

ture 

[Myocarditis mitral 
stenosis; lived 10 
hours ; 3 lbs. 6 oz., 
atelectasis, patent 
foramen ovale 
Placenta previa, mar- 
ginal ; 8 months 

Munro- 

Ken- 

Beck 

Still- 

born 

Premature separation 
of placenta; full 
term 

Munro- 

Kerr 

1938 

Prema- 

ture 

Prema- 

ture 

Central placenta pre- 
via; 6% months; 
weight not given 
Central placenta pre- 
via ; 6 months 

Beck 

Low 

Clas- 

sical 

• 



1939 



i 

1 

Still- 

born 

Still- 

born 

Premature separation 
of placenta; 8 
months 

Eclampsia; Smooths 

Porro 

Post 

mor- 

tem 

1940 







1941 



i 

Still- 

born 

Full 

term 

Prema- 

ture 

Premature separation 
of placenta ; pre- 
eclampsia; full 
term 

Transverse lie and 
fibroids; died, 
atelectasis 

Placenta previa, cen- 
tral ; 7 months ; 
lived 12 hours 

Munro- 

Kerr 

Porro 

Beck 

1942 







1943 

Still- 

born 

Still- 

born 

Premature separation 
of placenta; 8% 
months 

Premature separation 
of placenta ; 8 
months 

Munro- 

Kerr 

Munro- 

Ker- 

Still- 

born 

Prema- 

ture 

Prema- 

ture 

Hydrops of baby; 7% 
months; fetal ery- 
throblastosis 
Eclampsia and pre- 
eclampsia; 6 
months; lived 4 
hours 

Placenta prevna ; mar- 
ginal ; 7 montlis 
circulatory collapse ; 

3 lbs. % oz. 

Munro- 

Kerr 

Beck 

Afiinro- 

Kerr 
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nancy. Actually, both Water’s and Smith sections are cervical in type so that 
394 of the 416 sections, or 94.5 per cent, were cervical. 

Ill addition to the sections, we also did a minimal amount of other surgery 
(see chart), chief of which was for sterilization. The Pomeroy type was used 
thirty-five times, the Madlener ten times, and cornual resection three times, 
giving a total of forty-eight sterilizations, or 11.5 per cent. 

Morlidity.— Using the standard morbidity requirements of the American 
College of Surgeons, there were 36 of our cases, or 13.1 per cent, morbid, and 21 
of the referred cases, or 14.6 per cent, morbid. 


Table VII. Trial Labor 


Our cases 

58 

21.1% 

Referred cases 

32 

22.3% 

Total 

90 

21.5% 

Table VIII. 

Morbidity 



1 OUR C'ASK.S 

1 REFERRED CASES 

Postoperative reaction : 

14 

3 

Postoperative reaction and transfusion 

1 

1 

Postoperative reaction and pyelitis 

1 


Postoperative reaction and anemia 

1 


Postoperatiye reaction and sapremia 

2 

' 

Pyelitis (one with anemia) 


5 

Mastitis (one with anemia) 


2 

Hemorrhage (with anemia) 


1 

Anemia and transfusion 

1 


Pneumonia 

1 


Mastitis 

2 


Mastitis pneumonitis and sulfonamides 

1 


Pyelitis 

4 


Sapremia 

3 

3 

Sapremia and mastitis 

1 


Sapremia and pyelitis 

1 

1 

Sapremia and retained lochia 


1 

Sapremia and transfusion 


1 

Thromhophlehitis : Iliofemoral 


1 

Acute phlebitis 


1 

Acute cystitis and syphilis 

Anemia 

1 

1 

Total 

36 

21 

• Percentages 

33.1% 

14.6% 


1 Mortality . — ^In the Personal group of 275 sections we lost sixteen 

)a les, which is 5.8 per cent, an uncorrected fetal moi’tality. Twelve were 
eoiiatal deaths, and four stillborn. It is interesting to note that eleven of 
e sixteen babies were lost because of placenta previa or premature separa- 
tion of the placenta. 

fetn/^^ I'rferred group of 141 sections we lost 20 babies, or an uncorrected 
still! of 14 per cent. Thirteen were neonatal deaths and seven were 

('in ugain we note that nine of the twenty babies were lost be- 

wei^^ d hemorrhage in the mother. Twenty of the thirty-six fetal deaths 
TliPv either placenta previa or iiremature separation of the placenta. 

0111 . ^ eleven full-term babies lost in the thirty-six deaths ; six were in 

A h'^'e in the referred group. The uncorrected fetal mortality of 

^ths 111 416 sections is 8.6 per cent. 

year Maternal mortality . — ^In 3,935 deliveries during this twelve- 

period we had nine maternal deaths, six were cesarean section' deaths, 
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Tabi.e XT. Fetal Deaths, Hefekkeu Cases (19?>5 to 1940) 


Stillhorn Premature 

Erytliroblasto.sis fetalis 

1 

Anencephalic 

2 

Stillhorn Term 

Premature separation of i)Iacenta 

O 

•J 

Eclampsia 

1 

Premature 

Placenta previa 

G 

Ovarian tumor in motlier • 

1 

Xephritic toxemia 

1 

Eclampsia 

1 

Carcinoma cervix 

1 

Impending rupture of uterus 

1 

Erythroblastosis fetalis 

1 

Full Term 

Atelectasis 

1 

2p 


Table XII. Ixeaxt JroirrALiTY ix 410 Sectjoxs (lO.^O to 1940) 



1 I'EaSOXAI. 

1 I>EUCt:XT 

! BEKEItBEI) 

1 BE!'. r-EXT 

1 TOTAL 

j vairKKT 

Neonatal Dcatlis 







Premature 

9 


12 

1 

21 

y.OO 

Term 

3 


1 


4 

0.90 

Total 

12 

4.4 

13 

__ 9.1 J 

2-0 

0.00 

Stillborn 







Premature 

1 


3 


4 

0.90 

Term 

3 


4 


7 

1.70 

Total 

4 

1.4 

7 

lUIQBjBl 

11 

2.00 

Total 

10 

.0.8 

20 

14.0 1 

30 

8.00 


The six cesarean deaths are reported as follows: 

Case 1. — A. L. B., December, 1937 ; referred ea.se; para i. 

Tiidicfiiion: Eclampsia and pre-eclampsia treated four days. 7’wo medical 
consultants. 

Type of Section: IMunro-Kerr low flap. 

Baby: 3 lbs. 8 oz. Lived. 

Death in twentj'-four hours, severe toxemia. No prenatal care. 

Case 2. — Jj. J., -January, 1937 ; referred ease; para iii. 

Indication: Prematui’e separation of placenta. Pre-eclamptie. 

Type of Section: Munro-Kerr low flap. 

Baby: Dead in uterus. 

Death in five hours after section, of hemorrhage and toxemia. No pre- 
natal care. 

Case 3. — E. T., December, 1938; our case; para iv; weight 245 pound.s. 
Indication: Three pre\nous difficult foi-ceps deliveries; contracted pelvis; 
treated pre-eclampsia; in labor sevei-al hour.s. 

Type of Section: Beck low flap. 

Baby: Lived. 

Death on eighth day, of sepsis, acute suppurative endometritis; pentonitis; 
miliarj" abscesses. Good prenatal care. 
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Table IX — Cont’b 




OUR cases 



REFERRED CASES 



fetal 



FETAL 


SECTION 

year 

DEATH 

OBSTETRIC INDICATION 

SECTION 

DEATH 

OBSTETRIC INDICATION 

1944 

Full 

Disproportion and 

Munro- 

Prema- 

Placenta previa, lat- 

Munro- 

term 

previous section; 
congenital absence 
of esophagus; 6 
lbs. 5 oz. 

Kerr 

ture 

eral; 7% months; 

4 lbs. 6 oz. ; lived 

8 hours 

Kerr 


Full 

Disproportion ; died 

Munro- 

Still- 

Anencephalic ; pla- 

Munro- 


term 

Prema- 

ture 

Still- 

born 

first da}' ; 5 lbs. 4 
oz. 

Placenta previa ; cen- 
tral ; 7 months ; 3 
lbs. 10 oz. 

Premature placenta 
previa ; central ; 6 
months 

Kerr • 

Classi- 

cal 

Munro- 

Kerr 

born 

centa previa 

Kerr 

i 

1945 

Prema- 

Placenta previa, mar- 

Munro- 

Prema- 

Carcinoma cervix; 

Classi- 


ture , 

ginal; 7% months; 
died 3rd day; 3 lbs. 

3 oz. 

Kerr 

ture 

G^/2 months 

cal 


Pull 

Cervical d 3 'stocia ; 

Munro- 

Prema- 

Impending rupture of 

Munro- 


term 

cerebral injury ; 5 
lbs. 12 oz. 

Kerr 

ture 

uterus; 8 months 

Kerr 


Prema- 

ture 

Double uterus ; 6^^ 
months ; died in 
several hours 

Classi- 

cal 

Prema- 

ture 

Prema- 

ture 

Hj’drops; fetal ery- 
tliroblastosis ; 6% 
months 

Placenta previa, mar- 
ginal; 6^ months; 

2 lbs. 7 oz. 

Beck 

Munro- 

Kerr 

1946 

Prema- 

ture 

Premature separation 
of placenta ; 6 
months ; lived 12 
hours 

Beck 

Still- 

born 

Anencephalic; 7 
months 

Munro- 

Kerr 


Table X. Fetal Deaths, Our Cases (1935 to 1946) 


Stillhorn Tremature 

Placenta previa 1 

Stillborn Term 

Premature separation of placenta 3 

Premature 

Placenta previa 6 

Premature separation of placenta 1 

Doulrle uterus 1 

Myocarditis in mother 1 

Full Term 

Congenital absence of esophagus 1 

Cerebral injury 1 

Cause not recorded 1 


16 


oiir were noncesarean section deaths. Of the nine deaths, two were in 
gi^oiip and seven were in the referred group. In the six cesarean 
5:011 the referred group. There were tAvo deaths in our per- 

5 group and both were cesarean deaths. 

mr 

in til’ • deaths include two postmortem sections aa^McIi avc include 

to 1‘Gport for completeness of reAucAA’-, hut actually Ave feel they liaA’-e little 

^0 offer to the study. » .y .x 
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deaths per 1,000 live births. We have had no maternal deaths in personal or 
referred eases since 1942. We are not optimistic enough to think we will not 
have other deaths. We report this study with no sense of superiority but 
rather offer it to further develop the following ideas : 

1. Cesarean sections per se are not the chief cause of maternal deaths 
that they are thought to be, but rather it is the obstetric complications in most 
cases that cause death ; this applies in general to the fetus. 

2. Obstetric patients who are eared for by proper prenatal study and in- 
dividualization definitely reduce maternal and fetal mortality. 

3. Evidence is herewith provided to show that cesarean section is increas- 
ing in usefulness, scope, and frequency, and the study as shown justifies it. 

4. The study sIioavs the preponderance of cervical sections as compared 
with all other types. The percentage of extraperitoneal sections is low be- 
cause we attempt to avoid obstructed labors and resort to section before po- 
tential or known infection exists. In our hands, as of present writing, the 
cervical or low-flap section has fulfilled our needs more satisfactorily than any 
other type of section. The results ju-stify it. 

G05 Mkdical Auts Building 



Volume 54 
Number 5 


ANAI.YSIS OF CESAREAN SECTIONS 


799 


Case 4.— J. M. B., July, 1939; referred case; para iii. 

Indication: Pre-eclampsia ; breecli; difficult first labor. 

Type of Section: Post mortem. Patient treated for one week before section; 
tvansfused (hemoglobin 52 per cent) and digitalized. Cyclopropane anesthesia 
started by neiv anesthetist (without approval). 

Bahy: Lived. 

Death: Acute dilatation of heart failure. No prenatal care. 

Case 5. — E. C., May, 1939 ; referred case ; para ii. 

Indication: Patient in convulsions on admission. No time to institute 
treatment. 

Type of Section: Postmortem done in bed immediately after she died in 
convulsions. 

Bahy: Dead. No prenatal care. 

Case 6. — ^R. L., 1942 ; our ease, para i. 

Indication: Disproportion. 

Type of Section: Munro-Kerr low flap. 

Bahy: Lived. 

Death: Pulmonary embolism four hours after section. Good prenatal care. 

The first mortality in our personal group was due to sepsis, and over- 
whelming infection which killed the patient in eight days. It occurred in 1938 
before the advent of sulfonamides, penicillin, or other antibiotics which we 
commonly employ today. The second mortality in our group was due to pul- 
monary embolism, which we feel is a surgical risk faced by anj'- patient under- 
going surgery. In the referred group all four deaths had no prenatal care 
and were seen by us after the emergency existed. The four deaths were pri- 
marily pre-eclamptic or eclamptic, although one died secondarily of hemorrhage. 


Table XIII. Maternal Deaths in 416 Sections (1935 to 1946) 



1 total cases i 

DEATHS ! 

PER CENT 

Personal cases 

275 

2 

0.72 

Referred cases 

141 

4 

2.80 

— 

416 

6 

1.44 


Table XIV. Maternal Deaths in 3,935 Deliveries (1935 to 1946) 




i DEATHS 1 

PER CENT 

Personal Cases 

Cesarean 

2 


Noncesarean 

0 

.053 

Pef erred Cases 

Cesarean 

4 


_ Noncesarean 

- Total 

3 

9 

.175 

.225 


"'I AT 

loiv the mortality in both mothers and babies in our group are 

oi good luck in some cases, of course, but not unlike the results 

uecclT*^^^ luaiiy obstetricians who follow a plan of careful study to fit the 
CCS of each case. The maternal mortality in our personal group is far below 
c inateinal mortality for the State of Virginia in 1946, which is 2.2 mateiuial 
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crystals are dusted in the uterine ea^uty, especially around the cervix and the 
incision; 5 Gm. are dusted uJider the flap; and 5 Gm. are dusted over the line 
of; sutures in the flap and in the lower part of i)eritoneal cavity. A total 15 
Gm. is administered. We have had only thirty eases in which this plan of 
treatment has been used, but feel that this is a sufficient number for a pre- 
liminary report. 

TABrE I 


CASE 

NO. 

uouns 

IN 

LABOR 

HOURS 

5IE.MBRANES 

RUPTURED 

TEMPER- 

ATURE 

Al'TER 

72 HOURS 

IXFAXT 

MORRIDITY 

INDICATIONS FOR 
SECTION' 

1. 

30 

Not ruptured 

Nonnjil 

Lh’ing infant 

Ceplialopeh'ic disproportion 

2. 

24 

10 

Normal 

Living infant 

Ceplialopelvic disproportion 

.3. 

5G 

IG 

Normal 

Living infant 

Ccplialopelvic disproportion 

4. 

29 

Not ruptured 

1 day 

Living infant 

Cephalopelvic disproportion 

5. 

24 

Not ruptured 

Normal 

Living infant 

Ceplialopelvic disproportion 

G. 

48 

Not ruptured 

Normal 

Living infant 

Cephalopelvic disproportion 

7. 

3G 

Not ruptured 

Normal 

Living infant 

Cephalopelvic disproportion 

8 . 

18 

Not ruptured 

Normal 

Living infant 

Cephalopelvic disproportion 

9. 

19 

19 

4 days 

Living infant 

Cephalopelvic disproportion 

10, 

18 

18 

7 day.s 

Living infant 

Cephalopelvic disproportion 

11. 

24 

24 

Normal 

Living infant 

Cephalopelvic disproportion 

12. 

28 

Not ruptured 

4 days 

Living infant 

Cephalopelvic disproportion 

13. 

24 

Not ruptured 

2 days 

Living infant 

Cephalopelvic di.sproportion 

14. 

30 

12 

2 day.s 

Living infant 

Cephalopelvic disproportion 

15. 

34 

12 

2 days 

Living infant 

Ceplialopeh'ic disproportion 

IG, 

18 

Not ruptured 

2 days 

Living infant 

Ceplialopelvic disproportion 

17. 

35 

20 

Normal 

Living infant 

Cephalopelvic disproportion 

18. 

72 

GO 

(Alotlier died 21 hours after operation. Cause of deatli at 
autopsy : Pneumonia, no evidence of metastatic infection.) 

19. 

15 

Not ruptured 

Normal 

Living infant 

Cephalopelvic disproportion 

20. 

38 

22 

Normal 

Living infant 

Ceplialopelvic disproportion 

21. 

25 

Not ruptured 

2 days 

Living infant 

Ceplialopeh'ic disproportion 

22. 

3G 

24 

Normal 

Living infant 

Cephalopelvic disproportion 

23, 

30 

20 

Normal 

Living infant 

Ceplialopeh’ic disproportion 

24. 

3G 

24 

5 days 

Living infant 

Cephalopelvic disproportion 

25. 

28 

IG 

Normal 

Living infant 

Ceplialopelvic disproportion 

2G. 

IG 

Not ruptured 

Normal 

Living infant 

Cephalopelvic disproportion 

27. 

24 

20 

4 days 

Living infant 

Cephalopelvic disproportion 

28. 

GO 

2G 

5 days 

Living infant 

Cephalopelvic disproportion 

29. 

84 

24 

8 days 

Living infant 

Cephalopelvic disproportion 

30. 

52 

Not ruptured 

Normal 

Living infant 

. Cephalopelvic disproportion 


All of these patients were admitted as emergencies, deliveries having been 
attempted by midwives or ph 3 ^sieian.s. Vaginal examinations had been done 
on most of them, although a x’eliable history could not be obtained in each case. 
Some undoubtedlj' had had several v^aginals, as well as bacon rind to lubricate 
the passage. This is an old midwives favorite technique. 

The .shortest labor was fifteen hours and the longest was eight.y-four liours. 
The average length of labor before operation was thirty hours. The membranes 
had been imptured in 70 per cent of these cases, die time interval ranging from 
ten to sixty hours. There were twenty-five primipai*as and five multiparas. 
Anaesthetics used were Ethelene, Cyclopropane, or Nitrous oxide and etlier. 

Length of stay in the ho.spital was from ten to twenty-seven day,s, tlie 
average was fourteen days. 

Our morbidity was 43 per cent, ba.sed on any elevation of temperature 
above normal after the fii’st seventy-two houi-s po.sl operative There was one 
case of wound infection. Other causes of morbidity were due to low grane 
infection There was no thrombophlebiti.s, no fi.stulas, nor senous infections. 






CESAREAN SECTION IN POTENTIALLY INFECTED PATIENTS 
USING SULFATHIAZOLE IN THE UTERUS AND 
THE PERITONEAL CAVITY- 

John M. Settle, M.D., and Lester A. Wilson, M.D., Charleston, S. C. 
(From Ihc Department of Ohstetrics and Gynecology, Medical College of the State of 

South Carolina) 


I T IS a ivell-establislied fact tliat mortality and morbidity are increased in 
cesarean sections in direct proportion to tbe length of labor. Especially is 
this true when the membranes rupture early. Douglas has shoivn the reason 
for tliis by taking cultures in five-hundred patients at the time of operation, 
lie obtained cultures from the iiitraovular space and from the cervix. His 
bneteriologic findings, correlated with the clinical results, elearly shoiv that a 
section performed prior to the onset of labor is relatively' safe, but that after 
labor has begun, the risk from infection increases definitely and progressively 
'vith each hour of labor. This is true even if the membranes are not ruptured. 
From his work, the bacteriologic figures show that cesarean section should not 
be done on patients who have been in labor for twelve hours or longer. There 
bare been many types of cesarean sections advocated to deliver living babies 
"'ben patients were known to be infected or potentially infected. The earliest at- 
tempt was the Porro section ivhich began in 1876. Porro amputated the uterus 
at the cervix, thus removing from the abdominal cavity the infected organ. 

In 1907, Frank of Cologne devised a method of extrapei’itoneal section 
'\iiich was later modified bv Latzko. This method has been later modified by 
'aters and Ricci. Some obstetricians are very enthusiastic in their support 
af this method. Objections to it advanced by others are : 


lion ^ tecduiieal difficulties encountered in the performance of the opera- 

possibility of opening the peritoneal cavity, thus defeating the pur- 
for which the oimration is done. 

1 ^f‘iE?er of injury to the bladder and ureters. 

■i. ihe danger in operating on an infected organ. 


r recognizing these dangers, we endeavored to find a safe method 

(eluery in potentially infected labor Avith cephalopelvic disproportion, and 
the local use of sulfanamides, attempting to achieve bacterio.stasis, if not 
’ nu.il .‘sterilization of the uterus and surrounding organs. 


Procedure 


pi'ri we now use, after making a few early changes is; Trans- 

-^hoiical-fiap operation, lonuitudinal incision through the lower uterine seg- 
Iter delivery of the products of conception, 5 Gm. of sulfathiazole 


c 


nn.-,,' 


^ C'i'd'A annual niccUtifr of the South Atlantic Associ.alion of Obstetrician.? and 
• ba\annali. G.a., Feb. G to S, 1947. 
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ASPIRATION CURETTAGE OF THE ENDOMETRIUM IN 

A CANCER CLINIC 

An Analysis of 200 Cases 

George A. Williams, M.D., and CAL\aN B. Stewart, M.D., Atlanta, Ga. 

(From the Steiner Cancer Clinic of the Grady Hospital and The Emory 
University School of Medicine) 

A TUMOR clinic usually has a large number of women in or beyond their 
fourth decade who present abnormal genital bleeding and/or discharge 
as their complaint. It is universally conceded that if physical examination 
fails to disclose an obvious cause for such bleeding or discharge the patient 
should be subjected to further study, including diagnostic curettage of the 
f endometrium. Accepted practice calls for surgical dilatation of the cenox 
and curettage of the endometrium under anesthesia in all cases in which car- 
cinoma of the endometrium is a possibility. A saftrand efficient procedure, the 
only factor which precludes this being an ideal diagnostic measure, is the re- 
luctance with which manj^ women of this age group accept hospitalization and 
even minor operations. The result is procrastination in many instances where 
early diagnosis is essential. 

Aspiration curettage of the endometrium is a procedure involving no anes- 
thesia and no hospitalization. It is promptly accepted by the patient and 
therefore can be performed at the initial examination. Most gjmecologists 
emphatically state that aspiration curettement should not be used except in the 
diagnosis of physiologic changes in the endometrium, and a few doubt its value 
even in so-caUed functional problems. Israel and l\lazer’ are in the latter group. 
They subject their patients to surgical dilatation and curettement wthout 
ho.spitalization and usually Avithout anesthesia, although occasionally ethyl 
chloride inhalation is used. It seems of some significance to us that 47.3 per 
cent of their patients refused to submit to the procedure for at least three 
montlis. Inventors of various devices for aspiration or punch biop.sy of the 
endometrium haA^e usually AA'amed that they Avere not to be u.sed Avhen carcinoma 
of the endometrium Avas a possibility. NoAmk^ does so, but he also states that he 
can remove the endometrium as completely AAuth his cannula as AAuth the surgical 
curette, and that he sometimes perfoims therapeutic curettage Avith it. Douglas’ 
reports that in his clinic a.spiration is used as a screen and has substantially 
reduced the number of .surgical curettements performed there. 

Proce^^re 

At the Steiner Clinic the number W patients Avith unexplained abnormal 
bleeding and/or discharge became so large in 1939 that it. AA-as absolutely im- 
possible to subject them to ho.spitalization because of in.s-ufficient facilities and 

804 



Volume 54 STJLFATHIAZOLE IN CESAEEAN SECTION 803 

Number 5 

One mother died twenty-three hours after operation from pneumonia: 
diagnosis confirmed at autopsy. There was no evidence of puerperal infection, 
peritonitis, or blood-borne infection to the lungs. This was a case in wliich we 
erred in giving an inhalation anaesthetic, ejmlopropane, and incidentally this 
represents the only death we have had in the last one hundred twenty-five full- 
term cesarean sections on our service at Roper. As this patient did not die 
from puerperal infection, we feel that our mortality for the mothers is zero, 
and all of the babies lived. 

The sulfathiazole blood concentration taken twenty-four hours after opera- 
tion ran from 5 to 10 mg. per 100 e.e. of blood, therefore we suggest caution 
wlien patients have nephritis or marked anemia. If infection should develop, 
we give sulfonamides, penicillin and blood transfusions. 

Repeat sections have been done on two of these patients, one of which had 
rather dense adhesions. 

For the purpose of comparison and to illustrate the hazards of the extra- 
peritoneal section, we quote a few exerpts from recent^ published reports. 
Williamson and Goldblatt, New York. In 25 eases using the Latzko operation. 
The peritoneal cavit}’- Avas opened in 33 per cent. Thrombophlebitis occurred 
m 12 per cent. Wound infection occurred in 12 per cent. Total morbidity, 
44 per cent. 

Baichman and Pomerance, Brooklyn. In 100 cases using the Waters extra- 
peritoneal section. The peritoneal cavity wms opened in 36 per cent. The 
bladder was injured in 17 per cent, including 15 per cent with perforations. 
Vesicoabdominal fistulas 3 per cent, and one of these also had a vesicovaginal 
hstula. The average hospital stay was fifteen days; the shortest was ten days, 
tile longest was ninety-two dash’s. Many of the patients drained from the lower 
angle of the drain site for tAvo to four Aveeks. Ten per cent had definite Avound 
nifeetious. 

Waters, Ncav .Jersey. Tavo hundred and fifty cases using the Waters extra- 
pcritoiieal technique. Reports bladder, perforations in 1.6 per cent. Peritoneal 
perlorations 27 per cent. There Avere tAvo deaths, and he omits any postoperathm 
morludity data. 

Conclusions 

Traiisperitoueal cesarean section is made reasonably safe in potentially in- 
ected cases AA'hen sulfathiazole is placed in the uterus and the peritoneal eav- 
^ Our re.sult.s compare most faAmrably with the extrap eritoneal sections 
n lie 1 are being used in the same type patient. 
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Table I. Initial Pathologic Diagnosis in Aspikation Cuiiettings 


PRE- 

MENOPAUSAL 

POST- 

ME.NOPAUSAL 

1 ENTIRE 

GROUP 

Number of patients 

142 

71.0% 

58 

29.0% 

200 100.0% 

Insufficient tissue (QNS) 

1.5 

]0..5% 

9 

1.5.5% 

24 

12.0% 

Proliferative 

21 

14.7% 

3 

5.1% 

24 

12.0% 

Mixed proliferative and secretory 

1 

0.7% 



1 

0.5% 

Secretory 

22 

15.4% 



22 

11.0% 

Hyperplastic 

G1 

42.7% 

8 

13.7% 

09 

.34.5% 

Atropliic 



1.3 

22.3% 

13 

0.5% 

Chronic cndometriti.s, undetermined 

.3 

2.1% 

2 

3.4% 

5 

2.5% 

Chronic endometritis, fibromyoma 

.5 

.3.5% 

• 2 

3.4% 

7 

3.5% 

Chronic endometritis, polyps 

2 

1.4% 

2 

.3.4% 

4 

2.0% 

Chronic endometritis, puerperal 

7 

4.9% 



7 

3.5% 

Cervical polyp, precancerous 

1 

0.7% 

1 

1.7% 

2 

1.0% 

Adenocarcinoma of endometrium 

2 

1.4% 

10 

27.5% 

18 

9.0% 

Adenoacanthoma of endometrium 



1 

l'.7% 

1 

0.5% 

Epidermoid carcinoma of cervix 

1 

0.7% 

1 

1.7% 

2 

1.0% 

Adenocarcinoma of cervix 

1 

0.7% 



1 

0.5% 


Obviously, the 12 per cent of the entire group in wliom tlie aspiration 
curettings were reported to contain “quantity of tissue not sufficient for diag- 
nosis” (QNS) and the 6.5 per cent showing onlj' atrophic endometrium were 
regarded as undiagnosed, and we were almost as reluctant to accept chronic 
endometritis of undetennined origin as a definite entity, especially in a woman 
past the menopause. The final diagnoses in these ease.s, often arrived at only 
after prolonged observation, are presented in Table II. One of the QNS patients 
eventually shotving hyperpla.sia had a .surgical curettage unknovm to us at an- 
other hospital seven days before coming to our clinic for the aspiration. An- 
other patient aspirated by the resident (QNS) was surgically curetted b,y him 
ten daj’^s later and found to have hyperpla.sia. The same I’esident a.spirated 
QNS from a patient whom he surgically curetted ten days later, the report being 
adenocarcinoma of endometrium, grade I. A postmenopausal patient with 
QNS on repeated aspiration and curettage was observed for fourteen months 
before carcinoma of the cervix became evident. In one TS-j^eai'-old patient with 
pjmmetrium, nothing other than a benign .stricture of the cervix could be found 
in three j^ears’ observation. One postmenopausal patient with chronic endo- 
metritis ceased to bleed after aspiration and has remained well. All patients 
in whom the final diagnosis was “undetermined” were followed from three to 
six yeai-s without treatment and without retuni of .symptoms and some are still 
under obsexwation. 


Table H. Final Diagnoses in Gkoup With “ Unsatisfactoky ” Aspikatio-n 

Cl'p.ettage Diagnoses 


BEFORE 

MENOPAUSE 

wmm 


QNS 

Q N S 


1 ATROPHIC 

nns 


Atrophic vagioitis^ 
Carcinoma of cervix 
Carcinoma of endometrium 
Cervical pol.'vp 
Estrogen withdrawal 
Fibromyomata uteri 
Fibrosis uteri 

Hyperplasia of endometrium 
Arterial hypertension 
Stricture of cervix, benign 
Diagnosis not determined 

Total 


2 

] 

1 

1 

] 


3 


.3 


4 
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limited personnel. Rather than attempt to screen such a group with clinical im- 
pression and therapeutic trial, it was decided to use aspiration curettement 
primarily ndtli questionable cases to be subjected to surgery. The instrument 
used was the author's cannula, not because of any supposed superiority, but be- 
cause of familiarity wdth it. It consists inerelj’’ of a size 12 metal male catheter 
with a Imife edged fenestrum on the convex surface of its shortened beak. It 
should be emphasized that thorough aspiration curettage of the endometrium 
does not consist of merely introducing a cannula and haphazardly moving the 
fenestrum against the mucosa Avhile suction is being applied. After sounding 
carefully for direction of the canal, dimensions of the cavity and irregularities 
of its surfaces, the cannula is introduced and the fenestrum applied firmly to 
one border^ Suction is then applied and maintained while the fenestrum is 
methodically carried over the entire endometrial surface. If the uterus is very 
movable a tenaculum should be used to steady the cervix. Suction is then dis- 
continued and the instrument withdrawn. The contents of the cannula are then 
ejected into normal saline solution and the fi*agments of endometrium are care- 
fully separated from the blood, mucus, etc., to be placed in formalin or Zenker's 
solution. 

Material 

The two hundred cases herein analyzed were consecutive and unselected 
from^ patients 36 years of age or older, except that neither those diagnosed 
previous to referral to the clinic nor those aspirated by interns in the first six 
months of their service were included. Obviously an accurate evaluation of a 
magnostic procedure as practically applied to a large group should not include 
the work^ of too many novices. The orientation experience of the authors is 
reflected in this series, however. Only eases folio-wed up adequately for a period 
years were included for it is difficult to see how untraced cases 
could do else than cloud the picture. No morbidity -was reported by anj’- of the 
patients and no untoward lileeding occurred even though their activity was not 
restricted because of the procedure per se. 

Results 

• result of this method of diagnostic management of the enitre group 
lown in Table I. Patients who had experienced a period of amenorrhea 
ve^^M months or more were judged to be past the menopause (ages 40 to 78 
unif ’ others, even though they were obviously undergoing the meno- 

■""ere placed in the premenopausal group (ages 36 to 57 years). That 
arbitrary separation is pi’actical is reflected in the fact that no 
manv midometrium was fo-und in this latter group, although undoubtedly 
as in 6' i their status obscured by a'buse of estrogen therapy, 

h-vnpvr!^ disproportionately large percentage of proliferative and 

endom^t endometriums found among them. All of the proliferative 
were eight hyperplasias in postmenopausal patients 

eiidompt • ^^t^ogen therapy. Two patients in this group with hyperplastic 
vitb granulosa cell tumors of the ovary. The ages of the patients 

plus endometrium ranged from 43 to 78 years, and this lesion 

of thp of ^ke upper cervix and ovarj^ accounted for 33.4 per cent 

■'vithom patients' symptoms of abnormal bleeding or discharge 

Sroup cause, as contrasted with only 3.5 per cent in the premenopausal 
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Conclusions 

In conclusion, although we were impressed Avith the success attending 
the use of aspiration curettage as a screen measure in a cancer clinic, it should 
not be presumed that Ave recommend it to displace more generally accepted 
measures. Neither are aa^c in a position to compare it Avith the efficiency of 
vaginal smears as a screen in such patients although a study of this kind Avould 
be most interesting. We do AAdsh to emphasize that a.spiration curettement is a 
useful procedure in the .study of the endometrium if properly applied and 
properly interpreted. Its chief adA'antages, (1) immediate acceptance by the 
patient, and (2) economy, in that neither hospitalization nor anesthesia is re- 
quired, AA^eigh heavily against objections to its use, either real or theoretical. 
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■Unfortunately, tlie exigencies which resulted in this stiidy allowed us to 
check only 35 eases with tissue ol^tained at surgical dilatation and curettage 
or hysterectomy, excluding cases preoperatively irradiated (Table III). This 
number seems ridiculously small, but it is explained by the fact that we fre- 
quently did not burden our pathologist (who was often without the services of a 
technician during the emergency) with study of surgical curettings at the time 
radium was applied to patients whose previous biopsies shoAved cancer, and that 
practically all corjAus carcinoma received preoperative radiation. One-half of 
the patients with carcinoma of the endometrium in this clinic are inoperable and 
one-half of the others refuse hysterectomy. It will be noted that “surgical” 
diagnosis agreed in full Avith “aspiration” diagnosis in tAventy-six cases and 
partly agreed in tAvo eases, a total of 80 per cent agreement. Surgical diagnosis 
disagreed positively AAuth aspiration only tAvicc: (1) a patient AAdiose aspiration 
curettings were reported QNS Avas found to have carcinoma of the endometrium 
at curettage ten days later, (2) another aspirated QNS Avas found to liaAm hyper- 
plasia at curettage fourteen days later (all Avork in both eases by the resident). 
Surgical diagnosis disagreed Avith aspiration findings negatively in that QNS 
reports on curettage specimens folloAAmd aspiration diagnoses in one case each 
of adenocarcinoma of endometrium grade I, hyperplasia of endometrium, 
atrophic, endometrium, proliferatiAm endometrium, and chronic endometritis. 
In partial disagreement, (1) a 51-year-old patient, four years postmenopausal, 
whose aspiration shoAved “atrophic endometrium Avith polyps” at laparotomy 
fourteen days later Avas found to have “proliferative endometrium with polyps” 
and a fresh corpus hemorrhagieum Avas found in one ovary ! (2) aspiration in a 
patient, aged 45 years, revealed “chronic endometritis” AAdiile curettage three 
da}'s later shoAved ‘ ' chronic endometritis Avith polyps. ’ 

Tablu III. Aspiration Diagnoses Checked by 'USurgical” Diagnoses 


Surgical diagnosis in full agreement 26 

Surgical diagnosis in partial agreement 2 

Surgical diagnosis in positive disagreement 2 

Surgical diagnosis in negative disagreement 5 

Total cases cheeked without preoperative radiation 35 


Comment 

Undoubtedly many Avill look askance at the small number of hysterec- 
omies in the presence of such a large number of patients Avith hyiierplasia 
tie endometrium in the premenopausal group. We are of the opinion that 
iianj of those Avomen Avere shoAving the result of estrogen therapy for meno- 
pavisa phenomena. It should be remembered that stilbestrol Avas introduced on 
hv shortly before the beginning of this study. We regard spontaneous 

cli endometrium Avith iri’egular bleeding at menopausal age as a 

co^-^'r alAvays preferred to treat it Aidth x-radiation unless 

I lesions made surgery desirable. We liaAm no quarrel AAuth the routine 

PatholT^^^^^^ least can have the advantage of complete detailed 

tiv study of the uterus to counterbalance his small but irreducible opera- 

other hand, like Miller,^ Ave do not admit that adequate 
wonien^'^^r^^ irregular bleeding or discharge from the upper genital tract of 
^ ^ completed their families calls for hysterectomy in every case. 

ciiN- fo make the sixty-one patients Avith endometrial lyperplasia the 

'‘Xlijcct of restady i„ the fntoe. 
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Consequentlj’-, if we can develop a clinical picture, ea.sil.y recognizable, Ave 
shall have benefited both the ijatient and satisfaction in the practice of medi- 
cine. If Ave can decrease the unintentional abuse of estrogens, Ave shall both 
enhance their properlj’- selected use and diminish the hazards of exeessiA’^e es- 
trogen therapjG Furthermore, AAm Avill clarify indications for compensatory 
therapy and Avill therebj" appropriately alleviate complaints. 

As stated, the coincidence of certain .symptoms and signs .suggest a “hyper- 
estrin syndrome.” Like most clinical .sj'iidroTnes, all features may vary in ob- 
vious intensity or degree — and individual .symptoms or signs may be absent 
in a given case. The s 3 ’’mptoms and signs maj’- be presented as chief complaints. 
Or they maj’- be determined b}’’ cpiestions and examination. 

From a I’evicAV of records made in priAmte practice, the folloAving .symptoms 
and signs are offered for consideration under a ela,ssifieation Avhich maj'^ be 
designated, “h.yperestrin syndrome”: 


1. Premenstrual nervous and emotional irriiahiliUj. — Charaeteri,stically, 
this state is cyclic in its occurrence prior to menstruation and in its partial or 
total relief AA'ith the establishment of free menstrual floAV. Patients complain 
that they feel nervous, depre.ssed, tense. Some patients have used the word 
‘‘ornerJ^” Some feel apprehensive. Duration of such irritability is often tAVO 
to five days, and not infrequently scA'cn to ten days before menstruation.^ The 
degree of irritability may be mild to severe, even to a sense of incipient insan- 
ity. Sometimes, it is the hu.sband AAdio observes his cyclic inaptitude. 

2. Premenstrual or menstrual headache. — This .symptom is inconstant, 
variable, and not much help as a differentiating feature, because of the fre- 
quent occurrence of headaches from other causes, including hypoestrinisra. 
HoAA'^eAmr, the hyperestrin headache is often migi'aine in type, not reIieA’’ed by 
ordinary doses of sedatives, and usually not relieved by gynergen. Frequent- 
ly, such headache is frontal and .suboccipital and is as.sociated Avith : 

3. “Allergic rhinitis’^ of a sort. — SubjectiAmly, the patient may report per- 
sistently recurrent annoyance or distre.s.s after repeatedly ineffectiA^e therapy 
for the condition. She may complain merely of recurrent nasal ”stuffine.ss” 
and may or may not complain of postna.sal drip. The gynecologist usually 
learns of the condition incidentally, since it is not considered related to his 
field of Avork. Objectivehv, the loAA'er turbinates may appear sAvoIlen, pale, oi’ 
obAnously edematous, and a clear, mucous, postnasal drip maj" be seen by the 


examiner, simply AA’ith the aid of a tongue depi’essor. 

4. Premenstrual hypersensitiveness of the breasts, plus a “sbotlike” or 
nodular consistency of the mammaiy .sulxstance. — This is a mo.st common and 
typical sj’mptom and sign. The symptom Amides from the patient’s sense oi 
increased heaA’iness to actual sorene.ss, occun-ing tAvo to fn'e or even ten days 
before men.struation. The patient may complain that her breasts are too sore 
for touch, CA’en by her brassiere. On examination, the textui-e of the mammary 
substance is more significant than gi-o.ss size of the breasts. The hyperesfrm 
type is shotlike to nodular consistency, due to alveolar development. A AA-omau 
Avith good estrin-progesterone balance has breasts Ai-liose eonsisfency is .smootli 
and not tender. A further distinction may be made from the relatively smooth, 
eordlike firmne.ss of ductal proliferation. In long-standing, severe ^ 

hypere.strinism, Ave see the finer, .shotlike or nodular breast developed to tne 
decree called chronic cystic mastitis, or Schimmelbuseh s disease. Alter rreai- 



HYPERESTRINISM IN PRIVATE PRACTICE- 

Robert T. Spicer, M.D., jMiami, Pla, 


W E ALL have 'witnessd the dramatic relief of mcnoi^msal hot flushes after 
estrogen therapy. We liave watched estrogenic rejuvenation of the atroph- 
ic vaginal mucosa, even years after nieno])ause. !Most of us have seen the lac- 
fating breast diy up rapidly -with doses of stilljcstcrol which were formerly con- 
sidered to be large. j\Iore recently, certain workers are re]5orting beneficial 
effects in selected cases wherein truly massive doses of stilbostrol arc adminis- 
tered. We are convinced of the clinical efficacy of estrogens in a variety of 
clinical conditions. 


However, csirogemc ihempy oggravalcs ihc comploints of ccriain pa- 
Uents. One may reasonably suspect that such complaints may be caused by 
an already overabundant supply of eslrogems. Because of such cases, this paper 
n'lll suggest a group of symptoms and signs, so frequently occurring together 
that they may be considered to constitute a “hyperestrin syndrome.’’ If there 
IS such a clear-cut picture as a clinically obvious hyperestrin syndrome, its 
lecognition will stop the abuse of estrogens and will indicate a rational ap- 

pioaeli to the alleviation of refractory complaints which are too often treated 
Vfith estrogens. 


The advantages of endometrial biopsies, of cytologic scrapings, and of 
loehemical assays wdth regard to cstrin-progesteronc effects are not available 
0 tie average medical practitioner. If such procedures ■were more readily 
able, the average patient cannot economically afford them. Furthermore, 
le average patient is very average. She does not have theca cell tumors nor 
0 ■ ler spectacular anomalies. 

ills magazines have exalted estrogen as the panacea for female 

if th volume of the medical literature’ is little better. Too often, 

ofte ^ estrogens, the doctor orders such therapy — very 

too ^ dark,” -when he does not know’ what else to do. Again, 

furth ^ui'se gives the “shots” of estrogen indefinitely and without 

svm t When the estrogen aggravates rather than improves 

l^ras, the doctor and his patient may ■wonder wdiy. 

privat endo’wed laboratory and research facilities, the average doctor in 
servatLn^^^^^^^ depend on the jiatient’s story and on his owm clinical ob- 
tbera history and physical examination must be routine, and 

time — must be obvious. The average doctor has neither the 


nor the inclination to delve 
debated among researel 

niTiecologistSi^^gg^^^^^^j^^-^roa^rneeting of the^ South Atlantic Association of Obstetricians and 


wlii«i, A — — ixcitnjii Lo ueive deeply nor to ponder patiently in matters 
_are debated among research ■workers. 


C to 8, 1947. 
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Comment 

Since the primary purpo.se of thi.s paper is the presentation of a hyper- 
estrin S 3 mdrome, as such, onlj'- brief additional comment will be made: 

1. The medical literature is so extensive with respect to estrogens that no 
attempt is herein made to give due credits. The contribution of this paper, if 
any, is its organization. The literature since 1940 has been reviewed by the 
Library Service of the American College of Surgeons in preparation for thi.s 
paper. Apparently- no similar pre.sentation of a hj-perestrin sy-ndrome has 
been made in the American literature. However, after the .substance of this 
paper was completed, a single reference of a similar conception was found in 
the French medical literature in which similar features were incoi’porated 
under the term, “hyperfolliculini.sm,” (Bernard, A.: "Dige-stive disturbances 
due to excessive secretion of follieulin” (Translated Title) Arch. d. mal. de I’ 
app. digestif, 34; 56-61, 1945.) 

2. The etiology’^ of clinical hy-perestrinism appears to be’ due either to 
excessive estrin production or to a relative hyperestrinism due to deficient 
progesterone production. Excessive estrin production appears to he due to 
abnormal ovarian stimulation with incomplete maturity and development of 
single or multiple follicular ey-.sts. Such may be due to chronic pelvic eon- 
ge.stion (meaning vascular engorgement, stasis, and edema) from retroverted 
uteri, prolapsed ovaries, vaginiti.s, endocervicitis, incompleted sexual .stimu- 
lation, emotional and debilitated states. Abnormal stimulation of primordial 
follicles by toxic products from a vaginitis or endocervicitis via the ly'^mphatics 
seems logical and understandable. Such cause and effect is apparently- seen 
frequently" all through menstrual life, and subsequently- to menopause. The 
relative hy-perestrinism due to hy'poproge.steronism is most often seen in the 
menopausal age due to failure to corpus luteum formation. 

A diseassion of therapy- would doubtless *be as controversial as the features 
of hy-perestrinism itself. Obviously-, the etiologic factor should be eliminated. 
General hy-giene, tonics, elimination of vaginal and cervical infection, X’elief of 
pelvic congestion by- hot douches to improve pelvic circulation are primary'- 
therapeutic con.siderations. 

Although massive doses of estrinogens may give certain relief by' inhibit- 
ing pituitary- function, it seems to the writer more logical not to give more 
estrin in hyperestrinism. Frequently- the pituitary- would seem to be already 
too much inhibited. 

Of the hormones, thy-i’oid in small doses e.vcept in actual hy-pertby-i'oid 
patients, seems to be well accepted and beneficial in selected cases, particularly 
in the generally- exhausted type of individual. Progesterone to supplement 
e.strin or te.stosterone, perhaps to antagonize e.strin, are certainly beneficial 
orally or by hy-po in small or larger doses in many patients. In chronic cystic 
mastitis, a combination of anterior pituitarylike hormone with methyl testos- 
terone alle\-iates many cases. Recently, reports indicate the need for Ihiamme 
bv the liver to inactivate exee.ssive estrin concentrations. And there is some 
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meut and regression of two sucli cases of the writer, removal of residual ej’-sts 
showed them to be the “blue dome ej’-sts” of Bloodgood. Others have reported 
similar relationship. 

5. Menstruation is primarily characterized h^’- the usual occurrence of clots 
and by usually profuse flow. — The menstrual cjmle may be short, normal, long, 
regular or irregular. It is not the purpose of this paper to explain such in- 
consistency. However, in hyperestrinism the prolongation or shortening of 
the menstrual cycle maj’- -well be due to loituitary inhibition and variable in- 
hibition of ovulation and of corpus luteum development. 

6. Lihido is often low or absent. — ^However, it may be quite normal. The 
glans clitoris may be normal in size and sensitiveness. But more often the 
glans clitoris is hyposensitive or completely indifferent and may be as small as 
a grain of rice. One patient Avho responcled satisfactorilj’- to treatment stated 
that the clitoris previousby • was just as neutimlly indifferent as her shoulder. 
Coitus maj^ be normally satisfaetoiy. Veiy often it is an indifferent passive 
accommodation. And not infrequentl,y in simple hyperestrinism without dem- 
onstrable pathology, coitus may be extremelj’- distasteful or painful, due to 
vaginal hyperesthesia. 


7. Pelvic findings are Amriable. — ^But uncomfortable hyperesthesia and 
some clegree of pelvic congestion or edema are usual. H3^perestrinism ma,y be 
associated with pelvic pathologj’-, such as vaginitis or endocervicitis, which ma}^ 
account for part of the hyperesthesia. But quite as often without apparent 
pehic pathology, the hj-peresthetic vaginal mucosa appears to be healthj" and 
noi'inal. In marked hyperestrinism, the vaginal mucosa is extraordinarily^ lush, 
grajnsh pink, translucent, clean Imt moist with deep rugae. The uterus may be 
small or large normal size but seems more than normally tender. (Note: The 
exannner must be gentle or else he will learn very’- little. ) The ovaries seem to 
e within the range of large normal but on careful palpation the surface is no- 
mar, due to iniinaturely’- developed follicular cysts, each of which is probably 
piodueing estrin. Of course, pathology makes the picture seem more obvious. 

10 pathology inay^ explain the etiology of hyperestrinism. Obviously'' vaginitis, 
a oeervicitis, cystic cervix, prolapsed or grossly'' cy^stic ovary, retroverted or 
i iioicl uterus are conditions ■which must be considered and dealt with appro- 
1 la e y. Proper treatment, of a gTossly^ pathologic entity’' in the pelvis may im- 
1^^' correct the hyperestrinism, or it may'' not. The patient must be eon- 
well^bei ^ should be treated as a whole to induce her maximum 


saliiip examiner will regularly^ look through his microscope at fresh, wet, 
nioii'ic vagina, such as those routinely made for tricho- 

vaoinal ^ helpful familiaidty with the unstained appearance of 

of 'time Si^^h microscopic observation may require only a minute 

siou of +1 minute, the doctor or his technician may gain an impres- 

first Ip > ^ cstrmogen influence on the vaginal epithelium. .(Note : The 'w'viter 
ossoeiati^^*^) useful observation from Greenblatt speaking before this 


'I’a^inal consuming stains and study’', the fresh saline suspension from 

ave lai'o- hy’perestrinogenic type of A’aginal epithelium which 
lai’crg p’ ^^^fciided by^ a coarsely^ granular (due to glymogen) cydoplasm with 
cpitlieli^^'^^^^^^-’ contrasts -oath the atrophic (hypoestrin) small vaginal 

aueleiis^^^^Ou'^^^^ sides, relatively’' hy’'aline cytoplasm, and small or no 

mav bp 1 1 ^ these contrasting pictures and of intermediate effects 

leiptui in completing the clinical picture. 



THE EVOLUTION OF OBSTETRICS AND GYNECOLOGY 
IN THE NEAR EAST^^n 


William Bicicers, M.D., Richjiond, Va. 


T he Lebanon is a small republic, about the size of Rhode Island, Ijdng be- 
tween Turkey and Palestine at the eastern end of the Mediterranean. It is 
less dirty, less ignorant, and less torn ivith eternal political strife than most of 
the Orient. The mountains rising to 10,000 feet out of the klediterranean, topped 
by the great cedars of Lebanon, cany a mantle of snow six montlis of the year. 
It is the only oasis in the hot, dust}' Near East. The mountains were refuge 
for the Crusaders in the twelfth centuiy as they fled before the Saracens after 
the fall of Jerusalem. The monasteries of the Jesuits and klaronites make up 
the Christian nucleus left in this Mohammedan world. For nearly one 
hundred years the American Medical School at Beirut has sought to bring 
American and European medicine to the Orient and break do’ivn the prejudices 
of Moslem and Christian alike. Founded as a mission school and later aided 
by the Rockefeller Foundation, the school has developed into a teaching in- 
stitution and hospital equal in equipment and personnel to the average in 
America, Through its wards pass the advanced obstetric and gynecologic 
pathology of the Near East. The clinical problems here bear mute testimony 
to the superstitions, traditional practices, and witch doctoring of the people. To 
make ward rounds on any day cannot do other than to bring into bold relief 
the evolution and practice of our specialty through the ages. 

Excavations at Nippur indicate the presence of urban life 6000 b.C. The 
Sumarian, Semite, Babylonian, Assyrian, Chaldean, and Persian civilizations 
flourished and passed on before the Christian Era. Here, man’s mind first 
questioned, then speculated upon hi.s origin and his destination. Jastrow s 
translation of the clay tablets from the Library of King Assurbanipal of Assyna 
contains the earliest references extant to that stiU dubious question, the prognosis 
for the outcome of labor. On the altars at Petra, a day’s journe}' by automobile 

"troughs where the livers of animals were studied to prognosticate tne progic.^-:> 
and ultimate termination of labor. The liver is still regarded by Arab tribes- 
men as the seat of the soul. These tablets refer also to fetal monstrosities and 
Avhat they portended. The anencephalic indicated an era of peace in the Ian • 
Anomalies of the ear foretold a long reign for the prince. It is told by Herodotus 
that the Babylonians provided a couch in the market place where the lymg-m 
woman was brought to receive the counsel of the villagers. In the Souk or 


•Bead at the annual meeting of the South Atlantic Association of Obstetricians 
Gynecologists, Savannah, Ga., Feb. C to 8, 1847. rustorns 

tAXJTHon’s NOTE: Attention is called to the fact that this article deals with 
and Ideas of the uneducated classes. Throughout the Middle ^rolated^fLte do^not applJ'- 
cultured families with enlightened and modem Ideas to whom the related facts ao 
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indication that tocopherol (vitamin E) may be synergistic or otherwise bene- 
ficial to estrin-progesterone balance. 

In conclusion, if collectively we can determine wbetber or not there is such 
an entity as a clinical hyperestrin syndrome and if we can clarify its inte- 
grated features, we can determine onr individual therapeutic attack. The 
^Yriter’s daity observations strongly support the concept of a hyperestrin syn- 
drome which is practical and applicable in private practice. 

110 Huntington Building 
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tion at the inlet. A mummy owned by a physician in Cairo, an alumnus of the 
university, was shown to me in his home one evening after dinner. The woman 
had died in labor apparently from cephalopelvic dystocia. The pelvis was of the 
rachitic type and the fetus was in the right occipitoposterior position. This is 
one of the rare mummies in which the pregnant uterus has l)een left in situ. 
Female circumcision, widety used among the early Egyptians, is still practiced 
among some of the desert tribes of Arabia. The rite is performed at adolescence. 
Hemorrhage occasionally occurs when the clitoris is cut, and several of these 
young girls have been admitted to the hospital. 

One hundred years after the death of Galen the sword of Islam had cut out 
an empire extending from Spain to Bagdad, thus providing a cultural medium 
to catch the torch of Greco-Eoman medicine from the liands of the fallen Eoman 
Empire. The military campaigns of Mohammed and his successors were ac- 
companied. by much destruction, the most tragic of whicli was the burning of the 
great library at Alexandria. Incidentally, the site of this famous center of 
learning is not Icnown; this is strange, in view of tlie fact that so many of 
EgjTjtian monuments yet stand. In the peace that followed the slaughter, 
schools, hospitals, and libraries were re-established. • Said the first Caliph. 
"The ink of the doctor is equally valuable with the blood of the martyr.” The 
medical school at Gondisapor in Persia was the first repositoiy of Greco-Eoman 
medicine. Had Arabic medicine done nothing more, this alone would have 
placed us in her eternal debt. For, while the sword of Christendom suppressed 
the desire of men to pursue the study of nature’s laws, the heathen school at 
Gondisapor .taught and practiced the medicine of Hippocrates. From here 
Ehazes and Avicenna sipped the cup of knowledge and from their pens came the 
\vTitings Avhich projected Grecian medicine across the Dark Ages. The school 
was founded by the Caliph El Welid, and in 707 a.d. a great ho.spital was estab- 
lished in Bagdad where Ehazes, father of Arabian medicine, practiced and wrote 
his "El Hawi,” a ponderous work covering the whole range of medicine. He 
recommended craniotomy in dystocia, the linen fillet in obstructed labor, and 
binding of the legs for the lacerated perineum. He made no reference to puer- 
peral infection, but recognized the association of putrefaction with the disease 
by selecting the site of the hospital to be built in Bagdad by hanging meat in 
various parts of the city and where the meat was last to spoil, there he built the 
hospital. The foundation of this hospital in the northeast suburbs of Bagdad 
may yet be seen. 

A biography of Ehazes written by a contemporary has never been printed, 
but a hand copy in Arabic script is to be found in the library of Dr, Sami 
Haddad in Beirut. Here is told the story of him in his old age, how he became 
blind and calling the eye surgeon to see him, he was about to submit to the op- 
eration when he stopped the surgeon and a.sked him to name the anatomic mem- 
branes of the eye. Wlien the surgeon failed to do so, Ehazes dismissed him say- 
ing it was better he continue blind than submit himself to the ignorance of a 
barber surgeon. 

Anointing the vulva and vagina with oil to lubricate the birth passage was 
recommended by him and remains today a universal practice among midwives. 
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Market Place of Bagdad the public clinic is still held, I am told, where anyone 
may be invited to advise and prescribe. In one of the remote villages of Sj’ria I 
saw a parturient woman on a cot in front of her home being attended by relatives 
and friends, exhortations and prayei-s being administered vigorously. The Baby- 
lonian civilization cultivated a true science in astronomj’', but lost the scientific 
spark Avhen they attempted to read into the stars and their constellations the 
answers to all questions that perturbed the minds of men. The skylight in the 
ceiling of many public buildings were studded with stars in constellations. One 
which can yet be seen in Damascus was used solely for prognosis of sex in the 
unborn. The astrologist is not unlmown in the sickroom toda3^ 

What astronomj’ was to the Chaldean, medicine was to the Egj^ptian. Im- 
hotep, the first phj’-sieian, designed the step pyramid of Sakhara at the same 
time that he was prescribing for sterility in Egj^ptian women. Sterility is tlie 
most frequent gjmecologic complaint bringing women to the outpatient depart- 
ment of the University. Under the laAv of the Koran the Moslem may divorce 
his Avife if she is not pregnant within one year of marriage. EAmn in the rela-^ 
lively fertile, competition is keen among the Avives of the same household. A 
midAAdfe from Palestine gave me an infallible prescription for sterility: “Mix 
equal parts of goats’ milk and bees’ lionej'', bring to a boil, strain, add some oil 
of almond, and douche before coitus on the tAvelfth day from the beginning of 
menstruation. ’ ’ The first part of the prescription is lifted almost verbatim from 
the Kahun Pap^'^rus about 2000 b.c. The turpentine stupe, not ^mt extinct in this 
country, is AAddely used in the Near East to hasten labor. A boAA'l of turpentine 
is placed beneath the midAAufe ’s stool and a charcoal burner placed under it, the 
fumes passing up and into the vagina. I have heard serious complaints from 
the man of the household about this procedure, the turpentine fumes contam- 
inating the water pipe Avhich he smokes continuously during the course of labor. 
The use of turpentine in labor can certainty be traced to early Egj’^ptian medi- 
cine. The Ibis Papju’us, 1550 b.c., suggested the burning of turpentine resin 
on the abdomen to hasten labor. This remarkable medical Avork also prescribes 
an early test for pregnancy and after the passage of 5000 years still finds a 
place in practice of the present. “Pound a Avateimielon with milk of a Avoman 
who has borne a son. UiAm the patient to drink. If she vomits, she is pregnant ; 
if she have flatulence, she is sterile. ’ ’ A Syrian Avoman told me she had used this 
prescription many times and in her experience it had never failed in its ac- 
curacy. 

Obstructed labor brings many women to the hospital after da^^’s of futile 
efforts to deliAmr at home. It is inconceivable that a woman could survive five, 
SIX, seven days of labor and repeated attempts at delivery, but such eases are 
frequentty seen. Vesicovaginal and rectovaginal fistula from pressure necrosis 
are the rule in such cases, and repair of these fistula presents a problem in 
surgical judgment to tax the ingenuity of the most audacious. One case of sig- 
moid Amginal fistula Avas seen last year. This unquestionably resulted from 
compression of the sigmoid between the fetal head and pelvic brim. This woman 
gave a histoiy of intermittent labor over a period of eight days with frequent 
attempts at delivery. The rachitic pelAus is the most common cause of obstrue- 
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obtain permission. The patient’s home was many miles from Beirut and the 
resident assured the husband that transportation of the body without first re- 
moving the viscera might result in dire consequences. There was a similar 
case, he told the relatives, in which removal of the infected organs had not been 
permitted and during the journey homeward, the gas generated from the infec- 
tion and. the jostling of the body over the rough, hot roads resulted in an 
explosion whicli had disseminated parts of the body and the vehicle with its 
occupants over the Syrian desert. Permission was obtained. Tran.sportation of 
dead bodies in the Near East is accompanied by many difficulties. In order to 
transport a body across the borders, it must be heimetically sealed in a special 
casket as prescribed by the law of the country. This is an expensive operation 
and so, the family often seeing that death is inevitable, removes the patient in a 
moribund state from the hospital in order to avoid this expense. It is not un- 
usual to have patients in the last stages of their illness lifted onto the back seat 
of a Ford touring ear and hustled out of the ho,spital gates. 

The practice of gjmeeology suffers from the prejudices engendered by 
Islamic teachings regarding the place of woihen in society. Many Mohammedans 
refuse permission to their wives’ admi.ssion to the ho.spital. Under the law of 
the Koran the husband should be present when the doctor examines his "^vife. 
Consequently, the home delivery service under the supervision of the midvdves 
forms an important part of the ob.stetrie teaching ser\dce. The medical students 
accompany the midwives and are allowed to observe deliveries. Many serious 
obstetric complications are managed in the home. On one occasion an eclamptic 
was seen in her home and, according to records kept by the medical student in 
attendance, the patient is knovm to have had 49 convulsions before permission 
was granted to admit her to the hospital. After admission three convulsions 
occurred, these were controlled by intravenous magnesium sulfate, and the 
patient recovered following spontaneous delivery of stiUbom twins. In the 
villages the obstetrician when called in consultation by a midvdfe must often 
operate under a sheet. 

It must be remembered that women of the East enjoy practically no per- 
sonal freedom. Their living quarters are separate from those of the male, the 
windows are barred, the doors to the “hareem” from which we get the word 
"harem” are heavily bolted, and the master of the hou.sehold takes the key with 
him when he leaves in the morning. However, the women manage to keep up 
with male activities by a specially constructed grill between their apartments 
and the living room of the males. This was impressed on me one evening when, 
after holding a clinic in Aleppo, I dined at the home of a wealthy Aleppo 
physician. Of course no women were in evidence. During a .sumptuous and 
elaborate dinner which consumed half the night, I indulged myself to the extent 
of three large onions. They have an onion, grown only in the Aleppo di.strict, 
about the size and consistency of an apple, which has a delicate and delicions 
flavor. The next morning we were to have a clinic in Bagdad and a British 
army plane flew us the 500-mile journey. Coming into the hotel dining room 
for breakfast I found in front of my plate another of these onions. The women 
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and must be one of the contributing factors to the high incidence of puerpera; 
sepsis seen on tlie wards of the University Hospital. The Beta heinol 3 'tic strepto- 
coccus, Welsh bacillus, and colon bacillus bring many patients to the wards. 
One patient was admitted last j'^ear with a huge hematoma invading the labia, 
perineum, and vaginal walls, the result of too vigorous lubrication. The birth 
stool advocated bj^' Rhazes is still used in the villages of the East, and there 
are some obstetricians of experience who insist that the sitting posture facili- 
tates the mechanism of labor. Unquestionabb’’, the high incidence of vesico- 
vaginal, rectovaginal fistula, and third degree lacerations of the perineum seek- 
ing surgical relief at the hospital can be traced to the use of the deliver^’’ or 
midwives’ stool as recommended bj^ Rhazes. 

• Avicenna, the prince of Arabic phj’sieians, was born in Ediorassan. With 
a precocious intellect he mastered the Koran at the age of 10 jmars. He led 
a roving life among the courts of the East, was imprisoned for taking liberties 
with the Sultan’s harem, and escaped to Ispahan where he spent fourteen jmars 
in research and ■^vriting. Having led a licentious life, he died at 58 jmars, 
spending his last daj’-s with the Koran after selling his librarj^ and distributing 
his money to the poor. Osier refers to him as one of the great in medicine. 
His real and indeed his only contribution was divorcing medicine from Oriental 
magic. This was his great achievement and for six centuries his teachings dom- 
inated the medical schools of Asia and Europe. There are some who credit him 
with the invention of the obstetric forceps because in his canons of medicine 
appeared the following paragraph; “In extraction he may bind the head about 
with a border of cord and draw it carefnlty with repeated tractions. If that 
does not bring it on, forceps maj'- be used.” Most authors believe, however, 
that Avicenna applied the forceps and hoolcs only to the dead fetus. Prom his 
writings evolved a practice seen today in the distant Arabian provinces of 
paclring the puerperal vagina with salt. This is recommended as prophjdaxis 
against “putrefaction” and to shrink tissues back to their original size. This 
practice brings patients to the hospital seeking relief from atresia of the vagina, 
the stenosis often being so great that in many cases onlj'- a pinpoint canal is seen 
replacing the vagina. The hot cautery was recommended by Hippocrates and 
was endorsed bj'- Avicenna. Slultiple punctures over painful areas were recom- 
mended. One patient long in labor was seen last jmar with a uteroabdominal 
wall fistula from which amniotic fluid was escaping, the cautery having pene- 
trated a bit too deeply. 

It would be natural to assume that Arabic medicine should have acquired 
much anatomic Imowledge because of the frequency’' with which human dissection 
was done in Egjqot for the purpose of embalming. Such is not the case, how- 
ever. Removal of the viscera after death was relegated to a low caste, and their 
obseiwations were never recorded. Mohammed dealt the final blow to human 
dissection when he declared the dead bodj'- unclean and forbade the touching 
of it with bare hands. Permission for autops}’- todaj'’ is usually obtained bj’- 
subterfuge. The resident staff at the ho.spital utilizes methods which might be 
considered somewhat unethical in America. On one occasion a patient djdng 
of peritonitis presented many interesting features wliich made us anxious to 



Original Communications 


DYSMENORRHEA AND OVULATION: CORRELATION OF THE EFFECT 
OF ESTROGEN THERAPY ON PAIN, THE ENDOMETRIUM, 

AND THE BASAL BODY TEMPERATURE- 

Loren W. I-Iaus, M.D., Joseph W. Goldziei-ier, M.D., and 
E. C. Hamblen, M.D., Durham, N. C. 

(From the Endocrine Division of the Department of Obstetrics and Gynecology, Didce 
University School of Medicine and Ditlce Hospital) 

A MULTIPLICITY of theories makes it plain that the etiology of functional 
dysmenorrhea remains an unsolved problem. A great variety of treatments 
which at best give 60 to 70 per cent satisfactory results in the hands of their 
staunchest advocates also shows that no one of them strikes at the basic, 
underlying factor. Furthermore, it is not clear l)y what mechanism relief, when 
it occurs, is actually accomplished. 

One of the most striking characteristics of functional dysmenorrhea is its 
invariable correlation with a progestational endometrium^’ ^ or an ovulatory type 
of basal temperature curve.^ On this basis it has been concluded that ovulation 
is a prerequisite for dysmenorrhea, and treatment aimed at the suppression of 
ovulation has been undertaken.^’ ® Two to 12 injections of estrogen at 
intervals ranging from one to ten days wei’e used. In one series® as many as 77 
per cent of the treated cycles was pain-free. This injectional therapy, however, 
often disturbed normal menstrual idiythm. Oral therapy with diethyl- 
stilbestroF’ • and ethinjd estradiol® also has been used with similar results. To 
our knowledge, no one has attempted to correlate response to therapy with 
various dosage levels of estrogen. All workers concur in the neee.ssity for 
starting therapj^ well in advance of the time of expected ovulation, and for 
continuing treatment approximately twenty days. It is advised usually that 
tfeatment be omitted eveiy third cycle to insure adequate endometrial regrassion. 
Some investigators claim®’ ® that partial improvement persists after the discon- 
tinuation of therapy, but others feel that tliis treatment has no effect whatever 
on subsequent cycles, being merely temporary, preventive therapy.® All agree 
that treatment does not impair sub.sequent fertility. 

•Part of the expense.s of these studies 'was defrayed by a grant to one of us 
by Ayerst. McKenna & Harrison. Ltd., who.se products diethylstilbestrol (estrobone) anu 
jugated estrogens (premarin) were used. 


Note: The Editors accept no responsibility for views and statements of authors ns pub 
lished in their “Original Communication.^.” 
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of the household had seen my apparent enjojnnent of them and had sent one by 
special carrier to Bagdad. 

These women are remarkable in many ways. They are keen students of 
poetry and the feminine arts. They make practically all of the famous oriental 
rugs, and the designs are copied from the gardens as seen from their windows. 
Such magazines as Harper’s Bazaar and Mademoiselle are not unlmo^vn to 
them, however, and beneath the black veil and black kaffiye they are often 
dressed in the most modem Parisian or New York fashions. 

Sex morality is high among the Moslem women; virginity is an absolute 
prerequisite for marriage. The hymen is sacrosanct. Special religious courts 
are in constant session on cases of doubtful virginity. Doctors are constantly 
])eing called to testify for or against the integrity of the hymen. An elaborate 
ritual is set up for the marriage night. I was invited to the wedding feast at the 
villa of a wealthj^ man outside of Biemt. An elaborate feast was served by 
the host and his sons, the guest of honor being the bridegroom. Of course no 
women were present. After the festivities the bridegroom was given the saluta- 
tions of all present and he left the banquet hall to join his bride in the women’s 
quarter of the house. Perhaps half an hour passed and there appeared at the 
door the father of the bridegroom holding aloft that all might see a beautifully 
embroidered piece of linen on which were the telltale spots of bona fide virginity. 
Brothers are often the self-appointed protectors of their sisters’ virginity. A 
young Moslem girl gave birth out of wedlock in the American Hospital last 
year and was attacked by her brother as she emerged from the hospital after 
hearing her child. This strict sex morality and sex isolation engender a high 
incidence of perversion in lioth sexes. It is a major problem in the Near East. 

All of these problems are being met, and slowly but surely will be overcome 
by the teaching at the American University. Another impetus to scientific 
medicine is coming from the new Hospital and Medical School at Jerusalem. 
Just how far this will go depends upon political trends, but the Ameidean school 
stands out as a beacon light, carrying scientific enlightenment to a people who 
for 5,000 years have known little and cared less for the better things of life. 

412 Medicm. Arts Bun.oiNG 
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The various schedules of treatment which have been used in this group of 
patients are outlined in Fig. 1. Patients treated within the last few years 
received oral therapy exclusively ; this was given from the fifth to the fifteenth, 
or from the fifth to the twenty-fifth days of the cycle. Diethylstilbestrol or 
conjugated estrogens, chiefly estrone sulfate (premarin) was used. The total 
cycle dosage varied from 5 to 60 mg. of diethylstilbestrol and from 6.25 to 75 mg. 
of premarin. 

Most of the' patients had received antispasmodics, placebos, and other 
medications without benefit. The oral estrogenic therapy was administered under 
circumstances in which the psychotherapeutic factor, intentional or otherwise, 
was held to a minimum, especiallj’’ as several members of the staff maintained 
a skeptical attitude toward the possible benefits of treatment. 

Results , 

Correlation of Ovulation and Dysmenorrhea . — 

1. Biopsies: There was a total of 82 endometrial biopsies of 26 patients. 
Each patient had one or more baseline biopsies before the institution of treat- 
ment. Additional biopsies after untreated cycles were obtained from time to 
time. In the 50 baseline or untreated cycles, 46 biopsies showed progestational, 
and 4 showed estrogenic endom*etriums. All progestational endometriums were 
associated ■with dysmenorrhea. In those dysmenorrheic women in whom an 
estrogenic endometrium was encountered, no pain was present during that 
particular cycle. A dramatic example of this is afforded by one patient of this 
series. Biopsies at the termination of seven consecutive untreated cycles were as 
follows: progestational, estrogenic, estrogenic, progestational, estrogenic, pro- 
gestational, proge.stational. Severe dysmenorrhea accompanied each _ progesta- 
tional period, whereas bleeding from an estrogenic endometrium was invariably 
pain-free. 

Of 32 biopsies taken at the end of treatment, 21 were progestational and 11 
were estrogenic. Pain was a.ssociated udth 20 of the 21 progestational periods; 
all of the 11 estrogenic cycles were pain-free. The single pain-free o'^mlatory 
period occurred from a verj’' early progestational endometrium. 

Although we have made no distinction between various degrees of pain, 
it is interesting to note that pain was very slight during three cycles in which 
the endometrium showed minimal progestational change. No attempt was made 
to correlate the severity of pain and the degree of progestational development, 
but the impression was obtained that a correlation possibly might exist. 

In a previous publication from this department,*^ it was concluded that there 
was no constant relationship between the presence or absence of dj'smenorrhea 
and the type of endometrium from which bleeding occurred. The original 
biopsies of this pre'vious study were re-examined independently by us. An 
three of ils, including one of the authors of the original paper (E. C. II.), found 
that some of the biopsies prc'viously read as estrogenic showed progestational 
elements. For this reason, the biopsy readings were correlated again ■with the 
clinical histories and the revised correlations agreed with the present observa- 
tions. 

2. Tempefahire records: The .studies of several inve-stigators®’ have shovm 
conclusively that an o^vulatorj^ tjq^e of basal temperature curve is associated ■noth 
a progestational endometrium and, therefore, with an o^vulatory cycle. In view 
of this, we have studied patients ■with dy.smenorrhea by basal temperature records 
as well as by biopsies. Temperature records were obtained from five patients 
of this study; there was a total of 11 cycles recorded. Five of these cycles showed 
an o\Tilatory rise and were associated w'ith pain; six showed an anomnator^ 
type of curve and were pain-free. 
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Materials and Methods 

Our material consists of 54 nnscleetecl patients of ivhom 16 have been 
reported previously.^ These 16 patients, and 8 otlicrs, furnislied only baseline 
data of untreated cycles. The effects of treatment were studied during 178 
cycles of 30 patients. The correlation of dysmenorrhea and ovulation was 
studied by endometrial biopsies and basal temperature records. Eighty-two 
biopsies were obtained from 26 patients, and 11 temperature records were 
obtained from 5 patients. Biopsies were taken within eighteen hours after 
the onset of bleeding and were read independently by each of us. Daily rectal 
temperatures were kept in a manner described elsewhere by one of us.® 



Pig. 1. — The effectiveness of various total dosages of estrogen : 

) less than 25 mg, of premarin or 20 mg. of diethylstilhcsterol. 

25 mg. of premarin or 20 mg. of dietliylstilbesterol. 

) 50 to 75 mg. of premarin or 40 to 60 mg. of dietliylstilbesterol. 
) less than 26 mg. of premarin or 20 mg. of diethylstilbesterol. 
’ ) 25 mg. of premarin or 20 mg. of dietliylstilbesterol. 

') 75 mg. of premarin or 60 mg. of diethylstilbesterol. 


, evaluation of data, treatment' was considered successful only when 

ofT? complete relief of pain. In most instances in which we note failure 
put there was partial relief of pain, but the large personal factor which 

ers into the interpretation of “partial relief” renders these results of ques- 
tionable value. 
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with a progestational endometrium or an ovulatory temperature curve, indicat- 
ing that therapy had not suppressed ovulation. In the 16 cycles in which treat- 
ment was successful, an estrogenic endometriurn_ or a flat temperature curve w'as 
encountered 15 times ; in one in,stance a veiy early proge.stational , change was 
present. 

Several interesting features ai-e .shown bj’’ tlie clinical courses of two patients. 
Fig. 2 illustrates the temperature curves of one of the patients during cyclic 
treatment with premarin. During cycle 1 the patient received 2.5 mg. of 
premarin daily for twenty days. Tlie tempei-ature curve shows an ovulatory 
rise, and the subsequent period was accompanied by d 5 \smenorrhea, de.spite a 
relativelj'- large dosage. The following month the dosage was increased to 3,75 
mg. daily for tw^enty daj^s; cj'cle 2 sliows an anovulatory type of curve, and 
the subsequent period was pain-free. In Fig, 3 are shown the temperature curves 
of three consecutive cycles of the other patient, treated each cycle with 2.5 
mg. of premarin dailj’- for twenty daj's. The first and third cycles were entirely 
pain-free, and the temperature curves were of an anovulatory type. The second 
cycle was accompanied by dysmenorrhea, and the temperature curve shows evi- 
dence of ovulation. 

These two patients illu.strate clearly the fact that the dosage required for 
the relief of pain varies with the individual ; moreover, it may vary from cycle 
to cycle of the same patient. 

A much .smaller dosage has been found adequate in many patients ; on the 
other hand, a dosage of 3.75 mg. for twenty days has failed to relieve pain during 
some cycles. It is evident, therefore, that treatment mu.st be followed by basal 
temperature curves or biopsies to establish the optimal dose, w^hich is defined 
as the minimal amount necessary to suppre.ss ovulation. Treatment should not 
be considered a failure until it ha.s been shovm that the dosage was large enough 
to suppre.ss ovulation. In those patient.s, in whom inadequate doses afford 
partial relief, one may expect total relief from adequate therapy. 

Discussion 

Evaluation of Estrogenic Therapy . — We have tabulated results according 
to the number of patients, as well as the number of cycles, treated. The per- 
centage of cj'cles in which pain wa.s relieved totally is gi’cater than the number 
of patients treated successfully, since if the first eoui'se of therapy failed, 
further therapy often wa.s abandoned; wherea,s, if the fir.st cycle of treatment was 
.successful, therapy often was continued. Other.s^ have evaluated results on the 
basis of the number of individual cycles. We feel, however, that this might not 
give a true picture and, therefore, we have evaluated the re.sults in individual 
patients as well as in individual cycles. Reports indicate that various treatments 
may afford 60 per cent .satisfactory re.sults. Our re.sults are consistently better 
than those obtained by empiric methods. 

In contrast to the findings of olher.s,'*’ our schedule of ti'catment (from 
the fifth to the twentj'-fifth day of the C 3 'elc) ha.s not re-sulted in gross di.sturb- 
ances of the raenstnial rhj'thm, skipping of periods, or other complications. 
This is true even when our dosages are much larger than those which usually 
are advocated. From a considerable experience with c\-elic oral estrogen therapj 
in the treatment of functional disturbanc&s of uterine bleeding, we have found” 
no cmnulative e.strogenic effects when this treatment is followed for long periods 
of time. 
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' Results of Treatment . — The results of various therapeutic schedules are 
shovTi in Fig. 1. Our data were distributed in a manner which did not permit 
statistically significant comparison between 10- and 20-day schedules of the same 
dosage. Our impression was, hoAvever, that the longer course of therapy yielded 
more satisfactory results. 

A total of 33 patients was treated with a total dose of less than 25 mg. of 
premarin or of less than 20 mg. of diethylstilbestrol. Twelve, or 36.4 per cent, 
obtained total relief. With a total dose of 25 mg. of premarin or of 20 mg. of 
diethylstilbestrol, 8 of 17 patients (47.0 per cent) obtained total relief. With 
a dose of 50 to 75 mg. of premarin or of 40 to 60 mg. of diethylstilbestrol, 8 of 
11 patients (72.7 per cent) obtained total relief. These figures are statistically 
significant. 


DAY OF CYCLE 



r'ig. 2. Basal body temperature records of a dysmenorrhea patient treated with varied dos- 
ages of estrogen. 


Ninety-one cycles were treated with doses of less than 25 mg. of premarin or 
t i 1 diethylstilbestrol; of these, 23, or 25.3, per cent were 
f’i^ty-three cycles were treated with 25 mg.‘ of premarin or 
j diethylstilbestrol; of these 26, or 49.1 per cent, were totally 

leieved. Twenty-three cycles were treated vdth 75 mg. of premarin or with 
mg. of diethylstilbestrol; of these 18, or 78.3 per cent, were totally relieved. 
Iliese results are statistically significant. 

It m obvious, therefore, that the chances of obtaining relief in any cycle or 
n any individual patient increase as the dose of estrogen is increased. 

The Correlation of Therapeutic Response and Ovulation . — These eorrela- 
lons are based on 32 biopsies and 10 temperature records. Treatment failed to 
provide total relief in 26 of these 42 cycles. All 26 failures were associated 
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The Role of Progesterone in Dysmenorrhea . — We may di.scount many of 
tlie older theories of functional dysmenorrhea,^^ since it now seems obvious that 
progesterone is a prerequisite for its appearance. AVhether this action of pro- 
gesterone depends on its actual presence in the system or results from its effects 
on various tissues is not definitely cstabli,shed. The latter po.ssibility seems more 
likely in view of the fact that all demonstrable progesterone has been eliminated 
from the system^'*’ at the time when symptoms are maximal. This time 
relationship has sugge.sted to some workei's that progesterone withdrawal or 
deprivation may be an etiologic factor in dysmenorrhea. The fact that substitu- 
tional doses of progesterone fail to prevent dysmenorrhea^® negates this theory. 
Purthennore, we have observed patients witli ovarian agenesis in whom 
dysmenorrhea was produced for the fii^5t time by the addition of progesterone to 
their cyclic e.strogen therapj^; the dysmenorrhea did not recur when progesterone 
.was discontinued. Injections of large do.ses of proge-sterone (25 mg.) during 
mideyele have been followed within twenty-four to forty-eight hours by 
dysmenorrhea-like pain. 

Cannon’’ has suggested that dysmenorrhea results from abnormal frag- 
mentation of the progestational endometrium which is a.ssociated with over- 
activity of progesterone. Since injections of progesterone have re.sulted in 
dysmenorrhea-like pain in the absence of uterine bleeding, it cannot be frag- 
mentation per se which is responsible for the pain. 

There is no evidence which indicates that patients with dysmenorrhea have 
a physiologic excess of progesterone.*^ So far as we can detemine, the tissues 
affected by progesterone show no undue re.spon.se. There is no evidence of an 
estrogen deficiency in dysmenorrhea. Theories tlmt altered progesterone metab- 
olism*"’ *® may cause dj’smenorrliea are based on tlie .supposition that an estrogen 
deficiency exists, and, therefore, are not substantiated by available evidence. 

It has been theorized that dysmenorrhea is the result of vascular spasm,® 
Estrogens have a para-sjonpathicomimetic (i.e., vasodilator) action. In estrogen 
deficiency tins check on the action of the sympathetic nervous .system is decreased 
with a resultant vasoconstriction, .spa.sm, and pain. There are three main 
objections to this theor3^ In the first place, estrogen deficiency has not been 
proved. In the second place, no relation has been established between va.somotor 
.spasm and d3’,smenorrhea. In the third place, common vasodilators as nitrites 
or nicotinic acid neither will relieve nor prevent d3'smenorrhea. D3’,s'menorrhea, 
furthermore, neither is relieved nor prevented by progesterone, which is Imown 
to effect arteriolar dilatation. 

The controversial effects of progesterone on the contractility of the uterine 
musculature are not a factor to be con.sidei’ed, since we feel that abnoimal 
uterine contractilit3^ or .spa.stieit3' pla3^s no part in the pathogenesis of d5’.smenor- 
rhea. Inve.stigations* have shovn that the pattern of uterine contractions during 
the various phases of the C3'cle is the .same for normal and for d3’smenorrhcic 
women. 

The role of p.S3'ehogenie factors in functional d3’s-menorrhea is not minor; 
in fact, it is the onh’- etiologic factor recognized by some investigators. In one 
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Cyclic estrogen therapy offers only a temporary prevention of dysmenorrhea, 
and should not be construed as curative treatment. The temporary sterility in- 
duced by adequate treatment does not impair subsequent ovarian function. It, 
is obvious that this method of treatment should not be used in patients in whom 
pregnancy is desirable. 



rig-. 3. Basal body temperature records of a dysmenorrhea patient treated with constant 

dosages of estrogen. 


Suppression of ovulation may be obtained by the use of androgens, and 
this has been advocated as a treatment of dysmenorrhea. Although doses as large 
as 900 mg. of testosterone propionate per month have been used,^^ the results are 
le^ favorable than tliose of estrogen therapy. Androgen dosage at this level 
t'lll cause distressing, and often irreversible, signs of masculinization. In view 
of the relative dangers as compared to the slight possible benefit of androgen 
treatment, its use in dysmenorrhea is contraindicated and wholly unjustified. 
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of tlie most recent psjmliiatric theories,^® dysmenorrhea is considered merely as 
a sjTnptom complex which is a manifestation of an nnderlying psychoneurosis. 
Various phenomena as interstitial edema, basal temperature elevation, increased 
smooth-muscle sensitivity, and alterations in the status of the breasts, genitals 
and vasomotor system are the physiologic results of progesterone secretion and, 
therefore, follow ovulation. The inultix)le sensory stimuli collectively may reach 
levels which exceed the lowered threshold of some patients ; these patients then 
interpret the resultant psychic pattern as dysmenorrhea. To the adherents of 
this theory, treatment with estrogens should constitute a sound, physiologic, 
therapeutic adjunct to psjmhiatric treatment, since it eliminates the stimuli 
.which initiate this chain of events. 


Summary 

1. Fifty-four patients were studied for a total of 228 cycles. Eighty-twm 
biopsies and 11 basal temperature records were obtained. 

2. All anovulatory cycles were pain-free. All ovulatory cycles were accom- 
panied by pain save in one instance in which an early progestational endometrium 
was associated with no pain. 

3. Of 33 patients treated with a total dose of less than 25 mg. of premarin 
or less than 20 mg. of diethylstilbestrol, 12, or 36.4 per cent, obtained total 
relief. Of 17 patients treated with 25 mg. of premarin or whth 20 mg. of 
diethylstilbestrol, 8, or 47 per cent, obtained total relief. Of 11 patients treated 
with 50 to 75 mg. of premarin or with 40 to 60 mg. of diethylstilbestrol, 8, or 
72.7 per cent, obtained total relief. 

4. Of 91 cycles treated with less than 25 mg. of premarin or with 20 mg. of 
diethylstilbestrol, 23, or 25.3 per cent, were totally pain-free. Of 53 cycles 
treated with a total dose of 25 mg. of premarin or with 20 mg. of diethylstil- 
bestrol 26, or 49.1 per cent, were totally pain-free. Of 23 cycles treated with 
75 mg. of premarin or with 60 mg. of diethylstilbestrol 18, or 78.3 per cent, were 
totally pain-free. 

5. In order to establish the optimal dosage for the individual patient, it is 
advisable to follow treatment with endometrial biopsies or wdth basal tempera- 
ture records. 

6. No gross menstrual disturbances followed the described schedule of 
estrogen administration, although the dosage of some patients was relatively 
large. 

7. The presence either of progesterone or of its physiologic effects is a 
prerequisite for dysmenorrhea. Although it is initiated by progesterone, other 

etails of the pathogenesis of dysmenorrhea are unknown. 
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The Kelly’' operation, the more extensive procedure of Kennedy,® and the 
recently devised Aldridge’’ operation, as well as many other types of urethro- 
plasty, tend to restore the normal condition of the overstretched urethra, re- 
place the urethra into its normal position beneath the pubic arch, and con- 
struct a proper support for the bladder neck and urethra. 

■W. T. Kennedy,’’® in a recent article, has described the true sphincter of 
the urethra as composed entirely of circular smooth muscle libers surround- 
ing the middle and inner thirds of the urethra, together with their associated 
longitudinal smooth muscle fibers. He suggests that there is a definite ana- 
tomic and functional interrelationship between the muscle of micturition and 
the sphincter of the urethra. This interplay, he claims, results in functional 
closure of the bladder when the true sphincter retains its circular course, and 
incontinence wifi, be present in proportion to an eliptical distortion of the true 
sphincter, and will be permanent if the sphincter is unable to return to its 
circular form. This distortion is brought about by relaxation of the muscle 
and (or) periurethral adhesions. He also feels that the levator ani, the bulbo 
eavernosus, and the transversus perinei muscles aid in the closure of the 
bladder. He concludes from his anatomic studies that, in order to effect blad- 
der control, it is essential to re.store as much as possible all damage inflicted 
upon the muscular structures and to put the internal meatus of the urethra 
as far back in the pelvis as possible. By this replacement of the proximal por- 
tion of the urethra the relaxation of the muscle of micturition is corrected. 

The closure of the bladder is accomplished by the external and mternal 
bladder sphincter aided by the tangential insertion of the urethra into the 
bladder. The external bladder sphincter consists of striated muscle fibers and 
is a part of the urogenital diaphragm. The external sphincter is the voluntary 
sphincter of the bladder. It is our belief, in accordance mth the investigations 
of Von Ludinghausen^’ that the inteimal sphincter, the important bladder 
closure muscle, consists of two loops of smooth muscle fibers situated at the 
neck of the bladder, merging with the bladder wall (Fig. 1). The anterior 
loop is horse-shoe shaped and its fibers encircle the neck of the bladder an- 
teriorly. This loop is open at the posterior urethral wall and its long fibers 
merge with the longitudinal muscle filters of the posterior bladder wall. The 
second loop is also horse-shoe shaped and encircles the neck of the bladder 
posteriorly. Its long fibers merge with the musculature of the anterior blad- 
der wall. The closure of the bladder is accomplished by the action of the two 
loops. When the posterior loop contracts, the posterior urethral wall atid the 
bladder neck are tensed and fixed, while the opposing contraction of the an- 
terior loop brings the anterior urethral wall toward the posterior wall, thus 
accomplishing clo.sure of the bladder. 

An analysis of operative procedures used for the cure of stress incon- 
tinence involve a common principle. Anatomically they accomplish a thick- 
ening and strengthening of the tissues of and around the proximal portion of 
the urethra and the adjacent trigone of the bladder. This anatomic recon- 
struction results in a fair percentage of functional restoration. The different 
operative procedures used achieve a functional result which approaches the 
normal physiological sphincter mechanism- of the bladder. 

It is evident that obstetric or surgical injuries affect both the external 
and internal bladder sphincter. The injury to the internal bladder involves 
mainly the inferior loop, thus impairing the function of the sphincter muscle. 
AH operative procedures produce a more or less fixed plane at the posterior 
urethral wall and bladder neck. Thus the undamaged superior loop of the, 



THE TREATMENT OF URINARY STRESS INCONTINENCE BY THE 
IMPLANTATION OF A TANTALUM PLATE 

Morris A. Goldberger, M.D., and Arthur M. Davids, M.D., New York, N. Y. 

(From the Gynecological Service of Mount Sinai Eosintal) 

U RINARY stress incontinence, whether due to congenital anomalies, intra- 
partum injury, or surgical trauma, challenges the gynecologist’s interest, 
both from its physiologic and therapeutic aspects. 

The causes of urinary stress incontinence are at times difficult to correlate 
with the anatomic findings found on examination. Generally it can he said 
that relaxation of the supports of the pelvic organs is often accompanied by 
urinary stress incontinence. 

In a previous study of cases observed in the Gynecological Service of 
Sloimt Sinai HospitaP it was shown that 37.8 per cent of all eases that re- 
quired vaginal plastic procedures had urinary stress incontinence. The remain- 
ing 62.2 per cent of eases with different degrees of uterine and vaginal prolapse 
did not have incontinence. This -would tend to focus our attention on the 
sphincter mechanism of the bladder -whieh may be independent, to a certain 
degree, of uterine and vaginal support. 

Azevedo and Campos,- Taylor and 'Watt,'-* and Thomson'* claim that changes 
in the structure of the bladder support show a constant relationship to incon- 
tinence. These changes result in loss of angulation of the urethra to the 
bladder wall, and descent of the posterior -wall of the urethra. Ho-wever, 
Barnes,® in his studies of urethrograms, does not confirm the above findings, 
as x-ray studies have not showai a constant relationship of these anatomic 
changes -when incontinence is present. On the other hand, studies of continent 
women have shown vnde variation in urethral angulation. Cystograms studied 
by Stevens® and others show funneling of the bladder base toward the ure- 
thra in urinary stress incontinence. 


Apparently there is no close correlation between the anatomic changes in 
the pelvic floor and the degree of sphineter insufficiency. It is postulated by 
many workers that the amount of urinary stress incontinence is directly re- 
lated to the extent of damage to the urethra and the functioning muscles. 

ct it is questioned Avhich anatomic alterations are directly responsible for 
involuntary loss of urine. 


The large number of procedures recommended for the cure of urinary 
stress incontinence is an indication that the results have not been satisfactory. 

^ IS often difficult to choose a procedure for the cure of incontinence in a 
^ven ease, as the degree of evident structural changes may be unrelated to 
t ie degree of insufficiency of bladder control. The method first used is usu- 
^ y a simple one and, if it fails, is succeeded by a more complicated operative 
pJoeedure. These become more extenshm with successive failures. 
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internal bladder sphincter is able to approximate the anterior urethral wall 
against the fixed posterior wall, imitating the normal sphincter mechanism 
of the bladder. 

The disadvantage of all the known operative procedures is that the sup- 
portive tissue used for reconstruction may, in the course of time, atrophy or 
relax, thus depriving the posterior urethral wall of its fixation. This results 
in imiDerfect occlusion of the urethra, as the superior sphincter loop cannot 
sufficiently approximate the anterior urethral wall against the relaxed pos- 
terior wall of the urethra. 


Infer ior? loop 
of sphincter 



Superior loop 
• of sphincter 


iff. 1. The superior and inferior loops of the internal bladder sphincter as demonstrated by 

, Von Liudinghausen. 

For many years we have been striving for a method that would accomplish 
a permanent fixation of the posterior urethral wall and bladder neck. We 
various methods, utilizing all the known operative procedures, in 
^ itiou to transplantation of fascial strips, but the results, while generally 
goo , vere not entirely satisfactory. We have recently resorted to a plastic 
piece lire by the imxilantatiori of a metallic plate beneath the proximal third 
0 le urethra and the urethral vesical junction. 

Bureb and Garney^^ were the first to make surgical use of 
um. Burke, in 1940, reported Ins work with tantalum bone sutures and 
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operation. Four of the patients were operated upon for the first time, while 
six had had previous operations with failures. 

The operative procedure is as follows : 

The mucosa of the anterior vaginal wall is incised in the midline starting 
about 0.5 centimeter from the external urethral meatus and extending to the 
cervix. The mucosa is reflected by .sharp dissection and the bladder, bladder 
neck, and urethra exposed. The bladder, as well as the urethra, are mobilized 
so that the index finger can be passed behind the descending rami of the os 
pubis. The cystocele is repaired by placing two Kelly sutures at the bladder 
neck and imbricating the vesicovaginal fascia (Figs. 2 and 3). By this pro- 
cedure the bladder floor is well elevated and the urethra replaced to its normal 



Flfj. .'5. — Preoperative cystopram, on straining, demonstrating marked tunneling of the bladder 

base toward the urethra. 


position beneath tlie pubic arch. A tantalum plate 0.004 inch in thiekne.s.s and 
of proper length is then selected and placed beneath the inner third of the 
urethra and the vesicourethral .junction. The position of tlie tantalum fixation 
sutures is determined and the plate removed. A tantalum suture 0,015 inch in 
diameter on a heavy cutting edged needle is then passed through the tissue.? and 
periosteum on the inner aspect of the de.scending rami of the os pubis. "When 
properly placed, these sutures do not have anj" give on firm traction. The 
sutures are threaded through previou-sly prepared holes at the ends of the 
tantalum plate, Avhich is then placed at the vesicourethral junction. The wire 
.sutures are tied firaily and the plate pulled .snugly xuider the urethra anu 
bladder neck, thus producing a permanent fixed plane. The tantalum sutures 
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plcites He found no clinical or anatomic evidence of bone or soft tissue irri- 
tation due to tantalum. In 1942 Pudenz“ used tantalum clips for hemostasis 
in neurosurgery. He found that tantalum caused only a minimal fibroplastic 
proliferation. Later, Pudenz,^"’ Fulcher, and Spurling'" reported on the use 
of tantalum plates for repair of cranial defects. Since then many reports on 
the use of tantalum in neuro-, orthopedic and plastic surgery have appeared. 



, 4. — A. Tantalum sutures passed through the periosteum on the inner aspect of the 

rami of the os pubis and the tantalum plate in place. B. Tantalum plate fixed at 
urethrovesical junction by tying the tantalum fixation sutures. C. Vaginal wall closed with 
interrupted sutures. 


We resorted to the use of tantalum because of the sufficient evidence of 
its inertness in tissues, noncorrosiveness and nonabsorbability. The malle- 
ability of tantalum was an additional advantage for our use. Our underlying 
idea was to permanently strengthen the posterior urethral wall near the blad- 
der junction, thereby restoring a fixed posterior urethral and bladder nech 
plane against which the intact suiierior sphincter loop could function satisfac- 
torily. The implantation of the tantalum plate effects a permanent placement 
of the relaxed proximal third of the urethra and the adjacent bladder wall, 
far back into the pelvis, thus allowing, according to Kennedy, a complete 
functional restoration of the relaxed muscle of micturition. 


Ten patients with urinary stress incontinence were carefully studied pre- 
operatively by cystoseopie and cystographic examinations, as well as fractional 
fiding of the bladder to determine the degree of bladder control. Only pa- 
tients with severe stress incontinence were selected for the tantalum plate 
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nence in - any of the ten patients to date. On follow-up examination eight 
months after operation, the anterior vaginal walls %vere well elevated, and the 
plates could not be felt by the examining linger. There have been no com- 
plaints of pain or any discomfort on coitus. 

Summary 

Injury to the urogenital diaphragm results in impairment of the support 
of the urethra with relaxation and funneling of its proximal portion. This 
leads to extension of the bladder cavity into the proximal portion of the urethra. 
The damage to the internal sphincter involves primai'ily the inferior sphincter 
loop, while the superior sphincter loop may still function enough to effect some 
degree of bladder control. Hence, the amount of bladder control that the 
supei’ior loop can accomplish by its approximation of the anterior to the 
posterior urethral wall will depend on the degree of saculation of the po.sterior 
urethral wall and extent of sphincter damage. 

AYe feel that there is a common anatomic principle involved in all plastic 
operative procedures devised for the cure of urinary stress incontinence, e.g., 
replacement of the proximal portion of the urethra beneath the pubic arch, 
and the formation of a fixed plane at the posterior urethral wall. In this way, 
the approximation of the anterior toward the posterior wall is made possible, 
resulting in bladder control. 

Eelaxation of the fixed plane results in recurrence of stress incontinence. 
Implantation of a tantalum plate as described, produces a permanent fixed 
posterior urethral plane, against which approximation of the anterior urethral 
wall is effected by the contraction of intact superior sphincter loop. 

Conclusions 

1. Urinary stress incontinence is due to damage to the urethral supports 
and the sphincter muscles. 

2. Injury to the urogenital diaphragm and inferior sphincter loop are the 
principal causes of urinary stress incontinence. 

3. An analysis of the plastic operative procedures is presented. 

4. The principle involved for the cure of urinary stress incontinence is 
common to all of them, e.g., replacement of the saculated posterior urethral 
wall and the formation of a fixed posterior urethral plane. 

5. Implantation of a tantaliun plate produces a permanent fixed posterior 
urethral plane with good functional results. The simplieity and ease of the 
operation described merits its use. 

6. No ill effects due to foreign body reaction have been observed. 

7. Implantation of a tantalum plate has been used successfully in ten 
cases of urinary stre.ss incontinence. 

Addendum 

Since thi.s paper -was submitted, an additional eight patient.? with stress incontinence 
were operated upon with a tantalum plate implantation. Six of the.se patients had had pre- 
vious operative procedures for urinarj' incontinence and two were primary eases Wth severe 
degree.? of stre.=s incontinence. The results in all the.se cases have been completely satisfactorj. 

The follow-up on the ten cases reported in the text is now over one year and all *1“^ 
patients have normal bladder function. There has been no recurrence of urinary incontinence 
in any case. 
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are then cut short and the ends turned in against the plate (Fig. 4). The 
redundant vaginal mucosa is excised and the anterior vaginal wall closed Avith 
interrupted No. 0 chromic sutures. If necessary, the operation is completed 
by a posterior colpoperineoplasty. An indAvelling catheter is inserted and the 
vagina packed Avith gauze. 

In one ease, as a test, no imbrication of the urethra was performed. The 
plate was implanted at the vesicourethral junction and the anterior vaginal 
Avail closed. The functional result in this case Avas equally as good as in the 
other nine cases. 

It is knoAAm that the distance between the pubic rami varies in different 
patients. Therefore, it is essential to use a plate of proper length to obtain 
the required urethral fixation and support. The size most frequently used 
measures inches in length and %g of an inch in AAudth. 



big:. 6.— Postoperative cystogram, on 
behind the pubis and the 


straining, demonstrating the tantalum plate In place 
restoration of the normal bladder contour. 


no course of all the patients Avas uneventful. There Avas 

tantalum plate caused any irritation. Six of the ten 
111 n ^’^®^ded spontaneously after the removml of the indAvelling catheter. 

patient required repeated catheterization because of the pres- 
fnlin . amount of residual urine after Amiding. All the patients Avere 

of c3^stoscopy, cystography (Pigs. 5 and 6), and fractional filling 

tinn f ^'^*^oer, and all had good anatomic and functional results. Examina- 
discharge on the elevmnth or tAvelfth day revealed healing of the 
iial p ^ primary union. In no case Avas there abnormal resid- 

rine present after voiding. There has been no recurrence of inconti- 



LOW SPINAL NUPERCAINE ANESTHESIA IN OESTETPwICS 


Herbert E. Schmitz, M.D., and George Baba, M.D., Chicago, III, 

(From the Lewis Memorial Hospital, Loyola University School of Medicine) 

T he ideal obstetric analgesic agent is the one which will provide absolute 
safety for both the fetus and the mother, as well as complete sub,iective com- 
fort without the undesirable side-effects such as interference with the progress 
of labor, paralyses of the extremitie,s, drug reactions, and the like. From the 
standpoint of maximum safet 5 ’' for the fetus, there is no method superior to 
spinal or caudal analgesia because toxicologic drug reaction and depression are 
absent, and the trauma resulting from the “bearing down” effoi’ts of the mother 
is eliminated. 

Pitldn and McCormack* in 1928 published their “Controllable Spinal Anes- 
thesia in Obstetrics” based on the u,se of a hyperbaric .s'pinal anesthetic mixture 
containing 20 mg. of procaine injected into the lower portion of the dural .sac 
to produce a .saddle-perineal ane.sthesia. Lull and Hingson in their book, 
Control of Pain in Childbirth,^ reported success witii continuous spinal analgesia 
utilizing minimal doses of metyeaine (15 to 22.5 mg, in Ringer’s solution) ad- 
ministered in the first or second lumbar interspace. More recently, Adriam and 
Roman-Vega® have added glucose to tlie nupercaine solution to make the mixture 
hjqierbarie, and they control the level of anesthesia by varjdng the length of 
time the patient is permitted to remain in a sitting po.sition after injection of 
the mixture, Parmley and Adriani'* have applied this technique to obtain ob- 
stetric analgesia and anesthesia. 

Pharmacology. — ^Nupercaine is a complex amine derivative of quinoline. R 
forms hygroscopic crystals which are colorless, odorless, and tasteless, are readily 
soluble in water and alcohol, and which foim a stable aqueous solution which 
may be repeatedly boiled without deterioration. Nttpercaine in aqueous solution, 
however, is •precipitated in the form of insoluble base by contact tviih the slight- 
est amount of alkali. It is, therefore, advisable to rinse needles and .sjuinges to 
be used with it with a small amount of nupercaine or weak hjdrochloric acid 
solution, in order to guard against the accidental presence of alkali, Nupercaine 
has a selective affinity for nervous tLs.sue, paralyzing the peripheral nerves with- 
out initial stimulation. Both its potency and toxicity are high, and hence it 
shoidd be used in a greater dilution and lower total do.sage than the other slower 
acting .spinal ane.sthetic agents. The rapidity with which the ane.sthe.sia becomes 
e.stabli.shed varies with the dilution used.® Intrathecal injection of “hea^y 
nupercaine” solution in man usually produces the onset of ane.sthe.sia in tyo to 
five mmute.s, although oceasionallj' as long as ten minutes may be required.^ 
The average duration of effective ane.sthe.sia is three to four hours, and at times 
as long as .six hours.^ 

Toxicity 

The general symptoms of acute nupercaine intoxication are similar to those 
produced by other anesthetic drugs: initial depres.sion, followed by nerv'o^ ex- 
citement vnth I0.S.S of coordination, progressing to a stage of clonic con-vulsions 
and ultimate death. 
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caine was eliminated by using .syringes and needles which had been rinsed in 
weak hydrochloric acid solution prior to autoclave sterilization. Second, great 
care was taken to have the point of the needle completely intrathecal as partial 
I 0 .SS of the nupercaine solution extraduj-ally would contJ'ibute to the failure. 
Third, injection was not made during uterine contraction as the increased 
spinal fluid pressure establishes a current in the subarachnoid space which may 
carry the solution upward. 


Results 

The I’csults of our observations are summarized in Tables 1 to IX. Evalu- 
ation based on subjective relief was nece.ssaiy since the establi.shment of a saddle- 
pcrincal area of anesthesia did not always mean complete relief of abdominal 
distress. The patient judged the succe.ss of the ane-sthe-sia on the basis of her 
relief from pain and not on the level of the ane.sthe.sia. We, therefore, have had 
to classify as “incompletelj’’ relieved” those patients in whom the saddle an- 
esthe.sia was present but who felt .some pain (although diminution of pain wa.s 
quite marked). 

There were three failures in our series. These patients .stated that they 
had absolutelj'' no alleviation of their di.stre.s.s. In two patients, the dose was 
1.0 e.e. (2.5 mg.) and in one patient, the do.se wa.s 1.4 c.c. (3.5 mg,). The .spinal 
injection was not repeated. 

Of the 13 patients listed as “incompletely relieved,” 11 had complete 
perineal anesthesia and marked diminution of abdominal discomfort. The 
residual distress varied from supra-pubic “sen.sation” to mild cramping. In 8 
of the 11, supplementaiy anesthesia was unnecessary, but the other three were 
given inhalation anesthesia at the time of deliveiy. These three cases are sum- 
marized here: 

No. 22. — A 21-year-old para ii was given 2.5 ing. of nupercaine in the late first stage, 
1 hour, 18 minute.? before delivery, resulting in complete perineal anesthesia and diminisheci 
pain, but for delivci-y light cyclopropane anesthc.sia was necessary. Spinal anesthesia was 
sufficient for epi.siotomy and episiorrhaphy. 

No. 117. — A 33-year-old para iii was given 2.5 mg. of nupercaine 44 minutes before de- 
livery witli resultant complete relief, but as she wanted to be asleep at the time of delivey, 
.she raised a commotion when .supplementary anesthesia could not be given in time for the, 
.spontaneous delivery. Patient had complete paraly.sis of the legs. 

No. 287. — A 28-year-old para i was given 2.5 mg. of nupercaine 2 hours before delivery 
with resulting complete perineal ane.sthe.eia but re.^idual abdominal pain. Gir’en light cyclo- 
propane ane.sthesia for delivery, but epi.siotomy and episiorrhaphy were done under .spinal 
anesthesia alone. 

In all 11 patients, the episiotomy and episiorrliaphy were peiTonued under 
tile effect of spinal anesthesia alone. 

In the two remaining cases of incomplete relief, the anesthe.sia effects did 
not last one hour and supplemental ane.sthesia was required. The cases arc 
summarized : 

No. Its. — A 32-year-old para ii was given 2.5 mg. of nupercaine 3 hours, 50 minutes 
before and 5.0 mg. 1 hour, 40 minutes before tlie delivery (both given during first stage)- 
Effect did not last 1 hour and pudendal block was required for the deliverj- and repair. 

No. 353. — A 20-year-old para i was given 2.5 rag. of nupercaine 3 Jiours, 24 minutes be- 
fore the delivery, but the .spinal anesthesia elTect disappeared within 30 minutes. Deliverj 
and episiorrhaphy under cyclopropane anesthe.sia. 

Another case which may be properly included here was the patiepi ^ 
obtained 'complete relief with initial injection but not with the second mjeetio . 
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Contraindications 

The use of spinal anesthesia is contraindicated in the presence of the fol- 
lowing conditions: 

1. Diseases of the cerebrospinal system and the spinal column. 

2. The presence of pyogenic infection at or adjacent to the prospective site 
of puncture. 

3. Poor condition of the patient, viz., shock, coma, sepsis, and/or severe 
hypotension. 

4. Obstetric complications such as placenta previa, abruptio placenta, 
fetopelvie disproportion, and high position of the presenting part. 

5. Hypersensitivity to the drug. 

6. Unfavorable types of patients, (a) Those suffering with chronic back- 
ache, headache, or migraine. They may develop an exacerbation or recurrence 
following the use of spinal injection, (b) Those desiring to be asleep. 


Material Studied 

Since July 1, 1943, more than 1,500 caudal anesthetics, and since Sept. 6, 
1946, 500 low spinal anesthetics have been administered at the three hospitals 
(Lewis Memorial Maternity Hospital, St. Vincent’s Infant and Maternity 
Hospital, and Mercy Hospital, Chicago) in the obsletrie departments under the 
supenusion of Dr. Herbert E. Schmitz. This paper presents the results of our 
study of 375 eases of low spinal anesthesia at Lewis Memorial Maternity 
Hospital. 

The patients w^ere carefully evaluated as to contraindicating factors (feto- 
pelvic relation, drug sensitivity, etc.), the type of presentation, the station of 
the presenting part, the cervical dilatation and effacement, and the progress of 
labor. _ Tile “heavy nupercaine” solution was given when delivery was thought 
to be imminent vdthin the next three hours. The selection of the time was based 
on our desire^ to minimize the number of spinal administrations necessary to 
carry the patient comfortably through the delivery and was dependent on two 
sets of facts : 

l-.Herineal anesthesia will usually last for more than three hours, but the 
abdominal discomfort will recur earlier and may necessitate another injection 
tor relief of abdominal distress. 

2. lu view of the satisfactory analgesia produced by drugs such as morphine, 
morpliine-seopolamine, demerol, demerol-scopolamine, barbiturates and barbitu- 
rates 111 combination "with morphine, demerol, scopolamine, etc., the early first 
stage of labor may be best treated by such medications and the spinal method 
eserved for the late first stage and the second stage. 


Technique 

tp ^°^t)re administering any nupercaine as an anesthetic agent the patient was 
ir,+ ^ j sensitiidty to the drug. The test ivas made by injecting 0.1 to 0.2 c.c. 

raaeraially or bj’^ instilling 4 or 5 drops into the nostril, 
hv • rrripercaine solution to be used for anesthesia was made hyperbaric 
. mixing the 1 :200 solution of nupercaine wdth an equal volume of 10 per cent 
b ricose solution. The resulting mixture contained 2.5 mg. of nupercaine per 
glucose solution. This “heavy nupercaine” solution was in- 
OiA level of the third or fourth lumbar interspace with 
bnnl?! sitting up. After thirty seconds, the patient was placed flat on her 

11 ^ - propped up with pillows.- The onset of analgesia was 

usually immediate. 

servJp ^^1® chances for failure, the folloudng precautions were ob- 

Q-' I’lixt the possible presence of allmli which would precipitate the nuper- 
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Table III. Parity, Presentations and Positions 


Parity: 

Primiparas — 144 Multiparas — 231 Total — 375 

Presentations and Positions: 

Cephalic presentations 303 

Occiput anterior 304 

OA 5 

OLA 168 

OKA 131 

Occiput transverse 17 

OLT (Spontaneous rotation) 2 

OLT (Manual rotation) 4 

OET (Manual rotation) 4 

OET (Forceps rotation) 7 

Occiput posterior 42 

OLP (Spontaneous rotation) 2 

OEP (Spontaneous rotation) 5 

OLP (Manual rotation) 1 

OEP (Manual rotation) 9 

OLP (Forceps rotation) 2 

OEP (Forceps rotation) 9 

OP (Spontaneous rotation) 1 

OP (Manual rotation) 1 

OP (Forceps rotation) 1 

. OP (Delivered as such) 11 

Breech presentations 11 

SLT (Manual aid) 1 

SLP (Manual aid) 1 

SLT (Footling, manual aid) 2 

SET (Footling, manual aid) 1 

SEA (Footling, manual aid) 2 

SLT (Breech extraction) 2 

SET (Breech extraction) 1 

SEA (Breech extraction) 1 

Face presentation 1 


MET (Bag induction and ver.sion and extraction) 
Twins — 5 sets 


In one of our cases version and extraction was performed in a patient with a face 
presentation in whom a Voorhees bag had been inserted twelve hours after the rupture of the 
membranes. Spinal anesthesia was given after the on-set of pain and three hours before de- 
livery. The patient was perfectly comfortable, the progressive dilatation of the cervix was 
easily followed. The A’’oorhees bag was eventually but gently extruded into the vagina, de- 
compressed, and removed and followed with delivery by version and extraction under supple- 
mentary deep ether delivery anesthesia. Perineal anesthesia was complete at the time of 
delivery. 

The duration of subjective relief vai’ied, but the average range was one to 
two hours. The objective anesthetic effect, however, generally exceeded three 
hours. The longest anesthetic effect (enough to permit episiorrhaphy) was 
noted 10 hours after the last injection in one patient and 7 hours, 22 minutes m 
another. 

Untovsrard Effects 

As shovm in Table VI, motor wealme.ss to complete paralysis of the lower 
extremities was present in all of the 375 cases. This is in contrast to the claims 
of other workers who have reported .succes.sful saddle lilock anesthesia and ob- 
stetric analgesia without impairment of the function of the lower extremities. 

The effect- on the blood pre.ssure is depicted in Tables VI, VTI, and VIU- 
In 221 patients, the difference between the pre- and postin jeetion reading was 
less than 10 mm. Hg. Of the 67 patients showing a drop in pressure exceeding 
20 mm., only 13 had hjiiotension requiring the administration of ephedrine. 
The prophylactic use of ephedrine may prevent the hypotension, but the lov 
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Table I. Number op Cases Studied 


Total number of low spinal cases ^^70 

Total number with complete subjective relief for at least one liour 359 

Cases with complete relief with one injection 328 

Cases with complete relief with two injections 31 

Cases with complete relief after each of 23 

two injections 

Cases with incomplete relief with first but 5 

complete after second injection 
Cases with complete relief with first but in- 3 

complete with second injection 

Total number of incomplete relief cases 13 

Cases with incomplete relief after one injection . 12 

Cases with incomplete relief after each of two injections 1 

Total number of complete failures 3 


No. 259. — A 20-year-old para i was given 2.5 mg. of nupereaine 4 hours, 20 minutes be- 
fore delivery, and a second 2.5 mg. 1 hour, 10 minutes before delivery. Complete relief fol- 
lowed the initial dose, but the subsequent dose provided only about 75 per cent relief, so that 
ether was given for the delivery and repair. 

For practical purposes, therefore, satisfactory relief (comfortable delivery 
or alleviation of distress for at least one hour) was obtained in 370 of the 375 
patients. 

The dosage, the time of administration, and the interval between the time 
of last injection and the delivery are shown in Table II. The parity, the 
presentation, and the position are shown in Table III. In Table IV is listed the 
I’easons tor the administration of .supplementary delivery anesthesia. Table V 
gives the interval between the time of last spinal injection and the time of the 
delivery anesthesia. For operative deliveries such as forceps rotation, mid- 
forceps extraction, breech extraction, and version and extraction, the use of 
deeper anesthesia is a routine procedure. This is in keeping with the observa- 
tion of Malpas® of Liverpool during laparotomy and cesarean section that under 
spinal anesthesia the myometrium of the pregnant uterus exhibits heightened 
reactivity to various stimuli. 

Table II. Dosage, Time of Injection, and Interval Before Delivery 


Dosage : 

Number of cases given 1.0 c.c. per injection 230 

Number of cases given 1.4 c.c. per injection 118 

Number of cases given 2.0 c.c. per injection 27 

m- 375 

lime of administration: 

Stage of labor vrlien spinal anesthesia started: 

Stage at initial injection 

Late first stage 275 

Second stage 100 

375 

Stage at subsequent injection 

Later first stage 11 

Second stage ‘21 


Interval betw'een time of last injection and delivery 
Less than 1 hour 
Between 1 hour and 1% hours 
Between 1% hours and 2 hours 
Between 2 hours and 3 hours 
More than 3 hours 


375 
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Table VI. Untoward Effects of Spinal Anesthesia 


Motor weakness to complete paraly.ses of the legs 
Spinal reactions 

1 case 

100.0 % 

0.26% 

Effects on the blood pressure: 

No change (increase,' no change or 

148 

39.5 % 

fall less than 5 mm. Hg) 

Fall between 5 to 10 mm. Hg 

73 

19.4 % 

Fall between 10 to 20 mm. Hg 

87 

23.2 % 

Fall over 20 mm. Hg 

67 

17.8 % 

Post-spinal headaches 

375 

52 

13.8 % 

Foot drop 

1 

0.26% 

Eetained placenta (not due to spinal anesthesia) 

1 

0.26% 


Table VII. Analyses of Cases With Blood Pressure Fall Over 20 mm. Ho 


Cases not requiring ephedrine 
Gases requiring ephedrine 


54 

13 


'67 


Table VIII. Analyses of Cases With Blood Pressure Fall Below 100 mm. Systolic 

Pressure 


Pall to level between 100 to 90 mm. Hg. 19 

Fall to level between 90 to 80 mm. Hg. 15 

Pall to level less than 80 mm. Hg. 3 

37 


Table IX. Occurrence of Postspinal Headaches 


Day of delivery 3 

After 12 hours 9 

After 24 hours 8 

Third day 14 

Fourth day 12 

Piftb day 4 

Sixth day . 2 


52 


Of the so-called “reactions,” there were two. In one, the reaction was 
later proved to he attributable to demerol sensitivity, but in the other the spinal 
anesthetic agent was the cause. The eases are summarized. 

Ho. 79. — A 25-year'Old para ii was given 100 mg. of demerol 30 minutes preceding the 
spinal injection. At the time of the spinal ane.sthe.sia administration, the patient’s pallor 
was noted, but passed over as insignificant. Thirty minutes later, she was found pale and 
covered with cold perspiration, with a hypotension of 75/55. She was treated with ephedrine 
with good response. Demerol sensitivity was suspected on the basis of the pallor precedmg 
the spinal injection, and hence skin test was made which resulted in the development of 
en-thema and urticaria at the injection .site of the demerol but not at that of the nupercamo 
or the control saline solution. 

jfo. 47. — A. 2G-year-old para iii was given 2.5 mg. of nupercaine at the late first stage 
(2% hours before delivery). The patient developed pallor, bradycardia to 50-G0/min., hypo- 
tension of 80/0, and irregular fetal heart tones, but claimed no vertigo, dizziness, difficulties, 
etc. She was given 25 mg. of ephedrine, oxygen, and later 1 c.c. of coramine. Improved m 
10 minutes. Obstetric analgesia and anesthesia were complete. 
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Table IV. Analyses op the 375 Cases 
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the patient to be carried through part of the first stage and all of the second and 
third stages with the minimum of discomfort. Because of the comfort, the 
patient is able to take adequate nourishment and fluids. 

For the nursing staff, the care of the patient is made easy. Only the min- 
imal equipment is required for the spinal injection in contrast to caudal anes- 
thesia, and the nursing care is reduced to a minimum. Furthermore, the “last 
minute” confusion and excitement is eliminated as the time of delivery can be 
accurately predicted in the last hour. 

From the physician’s standpoint the advantages are many. Spinal anes- 
thesia is the anestlietic of choice in cardiac patients, as well as in patients suf- 
fering from respiratory diseases, acute or chronic (e.g., tuberculosis, pneumo- 
koniosis, bronchiectasis, asthma, upper respiratory tract infections, etc.). Fur- 
thermore, the danger of aspiration complications, often present in inhalation 
anesthetics, is eliminated. The use of low spinal anesthetics in patients given 
heavy pre-delivery sedation will save both the mother and the fetus, the ad- 
ditional narcotizing effect of the supplementary delivery anesthesia. Another 
advantage to the physician is the simplicity of administration. 

The disadvantages of spinal anesthesia lie in the possible development of 
complications. The most important of these are the neurologic complications. 
Neurologic complications may follow general, as weU as spinal anesthesia. 
Woltman^° found that convulsions, extrapyramidal rigidity, and postoperative 
psychosis followed general anesthesia almost exclusively. Courville” has shovm 
that the anoxic hypoxia associated with weak anesthetic agents such as nitrous 
oxide and ethylene can cause degenerative changes in the cerebral cortex and 
lenticular nucleus. On the other hand, cauda equina syndrome, myelitis, neuri- 
tis, arachnoiditis, and septic and aseptic meningitis may follow spinal anes- 
thesia, Scrupulous technique, using pure drugs in proper dilutions and ve- 
hicles, avoiding trauma at the time of injection, and selecting patients presenting 
no contraindications to the use of .spinal anesthesia should reduce this danger to 
the minimum. 

Drug reactions can be avoided cai’cful evaluation of histories followed 
by tlie skin or nostril test for sensitivity. The most common complication is the 
postspinal headache. This incidence can be reduced by withdrawing as little 
spinal fluid as possible at the time of puncture, by the early assumption of the 
.sitting position, and early ambulation. Motor wealmess during the ane.sthesia is 
transient and causes but .slight inconvenience. 

Summary 

Three hundred seventy-five patients were given small doses of iiyperbaric 
7 Uipereaine solution to produce low spinal anesthesia. It provided satisfactory 
analgesia of at least one hour’s duration in 370 patients. Perineal anesthesia, 
permitting episiotomy and episiorrhaphy, lasted on the average three to four 
hours, but in a few eases -was found to be present as long as seven to ten liours. 
Kecurrence of abdominal pain, liowever, appeared after two to three hours, and 
in some cases within two hours. Complementary and supplementaiy injections 
were generally more effective over a longer duration than the initial admini-stra- 
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These two cases emphasize the need for routine testing for sensitivity. 

Neurologic complications in spinal anesthesia as have been pointed out 
recently by Nicholson and Eversole® are always potentially present. One case 
of foot drop is here presented. 

No. 258.— A 29-year-old para iii was given 2.5 mg. of nupercaine 6 hours, 51 
minutes, and again 1 hour and fifty-one minutes before delivery. Following initial injection, 
blood pressure fell to 34/14: mm. Hg, but responded promptly to ephedrine administration. 
No other unusual manifestation. Complete relief lasted only 45 minutes but partial relief 
for an additional hour. Complete relief with second injection and delivery and episiorrhaphy 
were uneventful. 

She w’as allowed up on the third day but noted numbness of the right foot and calf, weak- 
ness of the right Imee and anlde on walking. There was loss of dorsiflexionj inversion-ever- 
sion motions, and hyperesthesia was present over the dorsal-medial aspect of the right foot and 
ankle. Neurosurgical opinion was that the findings suggested localized injury to right L5 root. 

To guard against neurologic complications, the following conditions should 
be met: (1) that the apparatus be scrupulously clean, (2) that the solution be 
free of deterioration and impurities, and (3) that no injection be made if the 
spinal puncture causes radiating pain or yields a bloody tap, as trauma to the 
nerve or cord may be produced as illustrated (these precautions, of course, 
are in addition to the contraindications previously listed) . 

Postspinal headache was another undesirable side-effect. Fifty-two patients 
developed headaches on the days indicated in Table IX. The headache was most 
frequently located in the upper cervical and suboccipital region, and to less 
extent over the frontal area. The headache was found to occur particularly 
on the day that the patient was permitted out of bed. That this headache may 
not be due to the anesthetic agent itself is indicated by the incidence of typical 
headaches following diagnostic spinal taps alone. Our incidence of postspinal 
headaches has dropped following the adoption of two precautionary measures: 
(1) minimizing the spinal fluid loss at the time of spinal puncture, and (2) early 
assumption of the near-upright position from the day of delivery. 

Relauied placenta occurred in one case, but as this patient had had re- 
laiued placenta with her previous pregnancy, this cannot be truly classed as a 
complication of spinal anesthesia. 

Eo. 344. A 25-ycar-old para iv had had manual removal of retained placenta with her 
I >ird delivery in 1944. She suffered much blood loss before the placenta was removed, and 
>cnce received 2 blood transfusions. 

^lith this present delivery, 2.5 mg. of nupercaine were given 1 hour, 13 minutes before 
^eiverj. The placenta was retained and, because of persistent bleeding, manual removal 
one. The placenta was adherent. Blood loss was about 500 cubic centimeters. 

Comment 

tl anesthesia presents advantages to the fetus, the laboring mother, 

'c mspital staff, and the attending phj'^sician. For the fetus, spinal anesthesia 
PiOM Gs maximum protection from tw'o standpoints. Pharmacologically, the 
oxieologic drug reaction and depression to the baby are absent. Mechanically, 
tiauma to the baby’s head is minimized by the elimination of the “bearing 
reflex ; the cervix is dilated only by the action of the uterine contractions. 
^ l*or the laboring mother, it provides absolute comfort. The patient is re- 
4T r ^ S^’eat deal of pain almost immediately on injection of the hyqperbaric 

u ion. TJie prolonged analgesic and anesthetic effects of nupercaine allow 



THE PSYCHIC COMPONENT OP PAIN IN GYNECOLOGY 

AND OBSTETRICS- 

A Sensory Conditioning Process 

William E. Hunter, M.D., Los Angeles, C.vLir.t 

T he ever-crying need for more doctors, more nurses, and bigger and better 
hospitals will continue until all doctors come to realize that many of the 
afflictions of humanity are either disorders or distorted interpretations of sen- 
sory perception and not sjuiiptoms of structural or organic pathologjL 

Prevalence of Psychosomatic Factors 

Cooke,^ in his Chairman’s address before the 1945 American Association of 
Obstetricians and Gynecologists and Abdominal Surgeons, stated, “The psy- 
chology factor is more important than the physical and functional pathology, 
. . . and 95 per cent of the severity of human suffering is mental.” Boivman,^ 
in an address before the 1946 General Scientific Assembly of the American 
Medical Association at San Francisco, estimated that 50 per cent of all cases 
seen in general medical clinics are primarily psychiatric problems, most of which 
would be lalieled neuroses. Parrau® reported in February, 1947, that there 
are 8,000,000 psj^ehically ailing Americans in urgent need of care. Read,^ in 
his book Childbirth Without -Fear, is convinced that the most of the discomforts 
of pregnancy and pain of childbirth are products of our culture. 

Hejms® calls attention to the ab.senee of psychosomatic complaints in primi- 
tive woman. In his article, “The Superiority of the South African Negro as a 
Parturient,” he makes this statement: “There is present a fortitude and an 
acceptance of the .situation such as is rarely seen in the European, and hardly 
ever seen in the latter when cases of dystocia alone are considered.” Aaberg,® 
who has just returned from Guam, reports that nausea and vomiting is rarely, 
if ever, present in the primitive woman; that the pain of childbirth is of no 
importance until the native comes in contact with culture. 

Bennett,’' in a paper on “Faulty Management of Psychiatric Syndromes 
Simulating Organic Disease,” invc.stigated the case histories of 150 neurotic 
patients and found they had been subjected to 496 medical treatments, 244 
surgical treatments, and 71 admitted cultist treatments; a total of 811 therapies 
prior to any psjnliiatric attention. Alvarez, Slackay, and I\Ienninger, in a dis- 
cussion of Bennett’s paper, blame such mi.smanagement upon faulty medical 
education, laziness, lack of imagination, and a worship of technical and chemical 
procedures on the part of the physician. 

There are, however, a certain number of diligent doctors who, because they 
meet Avith a certain amount of success by the use of their particular therapy, 
find it expedient to continue the use of therapies which for the most part are 
approved medical and surgical placebos. There are also some sincere physicians 
who through biased medical training interpret pathology where no actual 
pathology exists.® They are continually finding what they are looking for and 

♦Presented before the Santa Monica Bay District Gynccic Societ>'. . 

tAssisted by Dr. Koy M. Dorcu.s. Professor of Psychology, University of California 
Los Angeles; and Mrs. Elizabeth Connelly of Los Angelos. 
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tion. Hypotension requiring the use of ephedrine occurred in 13 patients and of 
the 13, two developed “reactions” (hypotension, bradycardia pallor, cold 
sweats, and fetal heart irregularity) which responded satisfactorily to the ad- 
ministration of oxygen and ephedrine. Iri all -of the 375 patients some motor 
wealmess was present. The area of anesthesia and hypesthesia described a saddle 
pattern over the legs and perineum and extended over the abdomen to various 
segmental levels, for the most part below the level of XI thoracic nerve. Blood 
lo.ss at the time of delivery was usually small but, as the minimal dose of nuper- 
caine was not always used, no conclusions can be drawn. In all cases except six 
the babies were awmke, breathed, ■ and cried as soon as the heads were delivered. 
There -were three stillbirths. In two eases, the patient gave birth to twins, in 
each of which one t'win was a macerated stillborn infant. In both of these eases 
the labors were premature. Fiftj'-'two patients developed headaches on various 
(lays of the puerperiuni. A neurologic complication, in the form of foot drop, 
occurred once. 

Conclusion 

Ijow spinal anesthesia and analgesia for parturition is definitely satisfac- 
tory to the patient and her relatives, to the nursing staif, and to the obstetrician 
because of the dramatic and effective relief of the discomfort of labor, the max- 
imum safety it provides the fetus and the mother, and the simplicity of the 
technique which utilizes a minimum of paraphernalia. That there are certain 
dangers to its use must be borne .in mind at all times. Protracted or permanent 
neurologic complications may follow spinal anesthesia as well as general an- 
esthesia, Drug reactions may endanger the fetus and the mother. It is, there- 
fore, imperative that the most careful technique be closely observed. 

Since the advantages are many and the disadvantages few, it is our belief 
dial low spinal anesthesia is tlie anesthesia of choice in obstetrics. 


I. 

s. 

9 . 

10 . 
11 . 
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should be remembered that cortical cells have the function of spontaneous ac- 
tivity, and that pain can appear spontaneously through association with some 
previous painful experience. For instance, the hypnotist through suggestion 
is able to reinstate the vivid pain of toothache only if his subject has once ex- 
perienced such toothache. 

Using college students as .subjects, laboratory investigators have found that 
the constant repetition of painful electrical stimuli to the skin would continue 
to produce the sensation of pain in the skin after about the 200th application, 
even though the stimulus was only feigned. In other words, once a subject’s 
pain perception becomes associated with the mechanical apparatus, the sight 
and click of the mechanism alone are sufficient to produce the sensation pre- 
viously initiated. 

As with all cells a threshold stimulus is necessary for excitation. Hardy, 
Wolff, and Goodell,^’^ and others have found the pain thre.shold rather con- 
stant in the unprejudiced subject. If this were not the ease subliminal impulses 
would reach consciousness and we would be continuously annoyed by the normal 
activities of the body. 

If the above phenomenon were constant all individuals would perceive pain 
alike, and the reactions to pain would be in direct proportion to the stimuli 
applied. Unfortunately, or fortunately, as the case may be, the perception of 
pain is affected by the attitude of the patient, so that in combat or in games in 
intense excitement the participants are often unaware of .severe injury, the 
apprehensive individual may suffer pain even before being touched. 

Haman^^ has found that the pain threshold is slightly lower in dysmenor- 
rhoeics and others who appear preternaturally sensitive. 

The disparity, however slight, is often sufficient to cause one individual to 
feel impulses of pain to which another would remain indifferent. Once impulses 
are recognized as painful they become associated or integrated with previous 
and coincidental environment. Repetition tends to strengthen these connec- 
tions so that mosaic patterns of excitation or inhibition are created in the cere- 
bral cortex — patterns which profoundly alter the bodily reactions. This process 
of learning to feel pain is analogous to the same sensory conditioning process 
inherent in other learning and reasoning — ^like learning to .speak or to appreciate 
music. 

Some persons so strongly identify events, objects, smells, taste, or noises 
with painful experiences that every time they subsequently encounter a like 
event, object, or sensation, a painful reaction is felt. Thus the screech of a 
siren may cause pain and collapse in an individual who has recently experienced 
an automobile accident. This is Imown as syntliosia. With this explanation we 
arrive at approximately the same conclusion as Read. A stimulus of a fixed mag- 
nitude applied to any specific sensoiy receptor produces a psychic sensation and 
a somatic reaction commensurate with the intensity of its intei-pretation. 

It is normal, of course, for the human being to seek the cause for the painful 
impulses that regi.ster in his consciousness. It is only when he has exaggerated 
the pain by anticipation, concentration, or anxiety, to an intolerable point that 
his neurosis becomes abnormally troublesome to him and makes of him a misfit 



Volume 54 
Number 5 


PSYCHIC COMPONENT OP PAIN 


849 


ignoring anytliing that is contrary to their expectations, their opinions or their 
convictions. This is often true of various specialists and invariably true of most 
cult liealers. 

It is not difficult for the gynecologist and obstetrician to detect the fully 
developed psychoneurotic patient after a few minutes’ convei’satioii, but to de- 
tect the prodromal symptoms or the incipient stage takes time and patience. 
As a matter of fact, there is no such thing as an exact line between functional 
and organic sjmiptoms. It is merely a matter of degree. All organic ailments 
have functional modifications, and functional disorders can produce organic 
changes. 

Development of Neuroses 

The masses, through shorter working hours, possess the gift of leisure 
without much preparation for the enjoyment of it. The human being, by na- 
ture introspective, quickly focuses his spare attention upon that most precious 
of his possessions — liis bod}^ He discovers vague pains which begin to harass 
liim. The more profound his concentration, the more severe becomes his agony. 
Listening to the radio or reading the paper tends to exaggerate his preoccupa- 
tion with the cenesthetic functioning of his body. Every hour of the day he 
is startled into searcliing for new sjunptoms. Tlie public easily manifests the 
symptomatologj^ it hears discussed; agi’ces with the popular plaint regarding 
the need for more doctors, niu'ses, and hospitals ; feels the whole population is 
entitled to the most lavish medical care. The fact that the severity of his pain 
Wily ho psychic in origin is either unintelligible to tlie average man or simply 
incredible. To the sufferer his pain is very real. He wants relief. 


Psychobiology of Pain 

It is astonishing how little use is made of pain in establishing a diagnosis, 
or directing the management of a disorder. We have passed through a period 
in which pain was ahvays considered a sjunptom secondary to tissue pathologjq 
and are now' beginning to regard it in its true sense as a sensory perception, 
'iitil the medical profe-ssion as a body becomes habituated to the idea that there 
is an important difference betw'een the patient’s perception of pain and his 
leaetion to painful experience wdtli its autonomic, emotional, and other com- 
lioiicnls, confusion is bound to persist. Once this difference is accepted, the re- 
<^et!oiis to pain such as sw’eating, tachycardia, dyspnea, anorexia, intestinal dis- 
'11 lances, as well as anxiety, fear, panic, fatigue, and prostration can be evalu- 
Wed and better managed. 

^ws spent a lifetime in the study of pain, saj's, ‘‘Pain cannot 

- feiined; it is something we learn from experience and describe by illustra- 
tion.’-' 


Tile function of the sensory nervous system is to acquaint the conscious 
• ma nature of the cxteipal and internal environment — liglit, odor, 

■ e, -Sound, pain, temperature, and pressure — in order to regulate autonomic 
and coordinate muscular movement. The newborn infant is unaware 
j le finst noxious stimulus, but by repetition and spatial summation precep- 
occui-s, and in time is pro.ieeted to the definite area of irritation. Also, it 
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patient — and often liis doctor — ^tliinl^s it is. Wolffs® states that nervous stimu- 
lation is a centrally integrated experience projected onto the periphery for 
specific purpose of localization. The '‘skin spot” is a “mind spot.” In most 
amputation cases pain disappears with the proper healing of the stump. Yet 
surgeons everjnvhere and many among the laity are acquainted with amputees 
who complain for many months, sometimes throughout the remainder of life, 
of pain felt in the removed member. Neurectomy, rhizotomy, decortication of 
vessels, cordotomy, and intraspinal alcoholic injections are frequently employed, 
without relief, on the same patient. Such a patient may become addicted to 
alcohol, barbiturates, opiates, or he may even choose suicide in a desperate at- 
tempt to gain release from pain. 

Any amputee will admit that he remains most acutely conscious of that 
part of his missing member upon which his attention was fixed often just pre- 
vious to amputation. Livingston railroad employee, who was attempting 
, to remove gravel from the fingertips of his glove when struck by a train con- 
tinued to feel the aggravation of the gravel at his missing fingertips more than 
the pain of amputation which had been performed at the shoulder. 

Another amputee had undergone 13 surgical operations on the stump for 
the relief of phantom limb pain before van Wagenon of the Mayo Clinic severed 
the nerve connections between the cortex and the basal ganglion (lobotomy) 
and relieved the patient. This not only illustrated the inflexibility of some 
orthopedic surgeons, but should prove that pain is a* perception — and as such 
becomes a function of the cerebral cortex. The fingers and toes, where there 
is the greatest concentration of sensory nerve terminals, naturally have the 
greatest representation in the cortex and so are most frequently the parts that 
give postamputation trouble. 

Persistent pain in other parts of the body responds to lobotomy in the same 
way as phantom limb pain. Where pain patterns have become fixed by a long- 
continued sensory conditioning process, severance of the cortico-thalamie tracts 
often results in relief — even of such intractable pain as that of inoperable pelvic 
carcinoma.^® Freeman and Watts state that many patients report they still 
feel pain but in a different manner. The emotional factor is gone and along 
•with it the persistent demand for narcotics. 


Disorders of Perception 

The psychic factors in gynecologic and obstetric disorders develop for the 
most part through exaggeration of normal physiologic impulses. By suggestion, 
persuasion, introspection, and fear some patients perceive subliminal impulses 
of which normally they would be unaAvare. Many individuals, unfoi’tunately, 
are born AAnth a loAvered pain threshold and throughout their lives are consid- 
ered by their friends hypersensitive, delicate, and neurotic. 


Evaluation of Statistics 

The mistakes that doctors make in the evaluation of statistics, which lead 
to the misdiagnosis and mismanagement of functionally ill persons, is the resul 
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in tile social pattern. Proof of the psychic origin of many neuroses lies in the 
spectacular improvement of many patients — ^\vhere the treatment administered 
is totally unrelated to either the complaint or to the diagnosis. 

Illustrative Cases 

Case 1. — A dramatic example is a recent case of a missed abortion. Some 
time elapsed before a positive diagnosis was made. ' The patient^s hipband be- 
came apprehensive of her developing “blood poisoning.” Evacuation of the 
uterus was accomplished with difficulty. For a month the patient complained of 
a putrid discharge, then delivered a fetal appendage. She became greatly 
alarmed, lost confidence in her physician, and began to develop pelvic pain and 
numbness in the left side of her body. Although no pathology could be found, 
slie became worse. A consultant haffheartedlj’’ advised an exploratory laparot- 
omy. -The patient’s alarm increased and her numbness changed to partial 
paralysis, which spread to the right arm. Also her abdominal pain increased. 
Her husband took the patient to another physician who deliberately convinced 
her that her pain and disability were caused by vascular constriction in the 
affected parts. She was assured release could be accomplished bj'- three speeific 
intravenous injections (giucocalcium). Urging the patient to watch for im- 
mediate flushing and a feeling of -warmth over her entire body, to focus her 
whole attention upon her phj^sical reaction to the injections, released her anxi- 
ety and produced the bodily response expected. Diagnosis; hj’^steria. Treat- 
ment: Reassurance with the aid of a placebo. Result: Immediate improve- 
ment, with complete relief within a week. 

Case 2. — This case is cited to demonstrate that full recovery of patients 
irom troublesome symptoms may follow surgery -^vhere no pathologj’^ -was found, 
A pregnant patient complained of pain in the right lower quadrant — a common 
enougli symptom. At her prenatal visits her fears were temporarily allayed by 
lalionalization and reassurance that it was believed the birth of her child would 
put an end to her sjnnptoms. Subsequent to delivery, her s^unptoms recurred 
«nia continued to do so every three or four months. Her physician continued 
0 use suggestion and persuasion to restore her confidence, but always with onl}^ 
empoi'juy relief. At the end of a jmar the patient’s husband telephoned to saj^ 
le v as firmly convinced liis wife was suffering from chronic appendicitis. AVith- 
1 ^ again seeing the patient her physician referred her to a surgeon who booked 
slo< I’equesting his assistance. In the dressing room the ob- 

j I ^ operating surgeon as a favor to impress the patient with the 
fin her lesion — regardless of what he should find — and to convince her 

snfi • T trouble. Treatment: Removal of a normal appendix. Re- 

• Jmmediate and permanent cessation of s}*mptoms. 

ConvcKely, definite pathology maj' be found and removed and the patient 
insist that her trouble and lier pain continue. 

a noF f offensive, pei-sistent rectovaginal fistula. Over 

yoars several unsucces.sful attempts were made to close the opening, 
to iwf was successfully closed. Nevertheless, the patient continued 

nnclean and insisted that intestinal gas and secretions still pass to the 
Vi nio.st careful examinations bv various doetoi's onlv temporarilv eon- 
'm™nier (hat (1,0 flsmia was dosod. . l . 

Phantom Limb Pain 

i\‘ ^'onsi derat ion of the pain of phantom limb will illustrate more ef- 
i'e\ tlian any gynecologic case liistoiy that pain is not always where tlie 
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Few patients can be convinced that actually nothing is pathologically wrong 
with the functioning of their bodies. To them their suffering is real, and not 
imaginary as too many suppose. 

In the treatment of a disagreeable neurosis, the sufferer must be provided 
with some avenue of escape. The patient mu.st approve the diagnosis given 
and be convinced that the cause of the trouljle can and will be removed. If this 
were not true, all “medical cults” would perish. In many ca.ses the surgeon 
removes the cause by some operation ; the internist by giving a pill or an injec- 
tion; the psychiatrist by bringing to life some real or alleged childhood repre.s- 
sion; the psychologist by hypnosis, producing disregard of pernicious stimuli or 
substitution of an agreeable association. 

In all therapies, the attitude of the patient is a most important factor. This 
is particularly true in either ameliorating or intensifying the discomforts of 
pregnancy and the pain of parturition. It is equallj' true of pelvic pain, par- 
ticularly essential dysmenorrhea. 

It is apparent that this primitive protective physiological sensation be- 
comes perverted to the disadvantage of the individual and the nation. It is im- 
portant that the practicing phj'^sician recognize pain as a perception and not 
judge it solely by the reactions. 


Summary 

1. An attempt has been made to show that the ever-increasing afflictions of 
humanity are for the most part di.sorders of sensory pex’ception and not s.^rnip- 
toms of structural pathology. 

2. The perception of pain is a psyehobiological product of evolution and 
its intensity is the result of a sensory conditioning process. 

3. Illustrative cases of psychosomatic disorders are pi’csented. 

4. Medicine of the future mu.st be more educational than curative and at- 
tack environmental causes of disorders rather than structural changes of dis- 
ease if it hopes to overtake the rate of inei’case of ailments. 


References 

1. Cooke, Willard: Am. .T. Obst. & Gynec. 49: 4.57-472, 1945. 

2. Bowman, Karl: .7. A. M. A. 132: 55.5, 1946. 

3. Parran, Surgeon General: A.ssoc. Pre.ss Statement Feb. 13, 1947. 

4. Read, Grantly Dick: Childbirth Without Fear, Harper Brothers, 1944. 

5. Heyns, A. S.: .T. of Obst. & Gj-nec. of the British Empire, Vol. 53, No. 5, Oct., 1946. 

6. Aaberg, M. C.: The Nature of Ob.stetric.*; at Guam, 1945. To be published. Personal 

Communication. 

7. Bennett, A. E.; Faulty Management of Psych. Disorders Simulating Organic Disease, 

Proc. Central Society Clin. Research 18: 50-51, 1945. 

8. Wolff, H. G.: Dubois, E. F. (et al.), The Use of Placebos in Therapy, N. York State 

J. M., Aug., 1946. _ 

9. Novak, E.: Textbook of Gj-necology, Ed. 2, Baltimore, 1944, Williams & Wilkins, p. oOJ. 

10. Lewis, Thomas: Pain, New York, The Macmillan Company, 1942. _ 

11. Wolff, H. G., Goodell, H., and Hardy: Pain, A. K. N. M. D., Vol. 23, Williams & 

Wilkins, 1943. 

12. Haman, J. 0.: Am. J. Obst. & Gyxec. 47: 686-691, 1944. 

13. Wolff, H. G.: Some Observations in Pain, Harvey Lecture, 1943-44; 39: 39-9.5, 1944. 

14. Livingston, W. K. : Pain Mccliani.sms, New York Co., Macmillan Company, 1943. 

15. Freeman, W., and Watts, J.: P.sychosurgery, Am. .1. kf. Science 211: 1-8, 1946. 

16. ' Dorcus, Roy M.: To be published. 

1033 Gayley Avenue. 



Volume 54 
Number 5 


PSYCHIC COMPONENT OP PAIN 


858 


of biased tliinldng. Specialists in general are often so prejudiced by their OAvn 
particular methods of therapy they -frequently neglect to realize that not only 
do these methods fail of the desired effect ... but indeed of any effect whatso- 
ever. It is for this reason that the treatment for any psychosomatic ailment 
varies from decade to decade, but the percentage of relief obtained remains 
approximately the same. For instance, school children are subjected to removal 
of tonsils, 3Tt the widespread practice of this operation has failed to lower the 
incidence of colds, arthritis, or heart disease. Doreus,^*’ in appraising the statis- 
tical results of approved medical procedures as applied to mental patients for 
the past one hundred years, has found that the percentage of relief has not im- 
proved. ■ , 

Discussion and Conclusion 

Most of the diseases that fifty years ago required the greater part of the 
physicians’ time have been eradicated through improved hj^giene and sanitation; 
through immunization, antibiotics, and chemotherapy. In addition to this, 
medical efficienej'' has increased and medical facilities have been expanded. Yet, 
instead of a decrease 'in tlie numbers of the ailing, the multitudes clamoring 
for relief has multiplied constantly. The reason is obvious. In every country, 
in every age, where man is released from privation and the pursuit of the neces- 
sities of life, he becomes aware of the person in the body. But this is not 
enough; he has turned his attention upon himself. nature introspective, he 
hegbs to search his internal as well as his external environment for new and 
different sensations. In this search he discovers some of the normal activities of 
his body. His awareness of these functions does not necessarily carry with it 
full understanding of them and he frequently misinterprets them as abnormal- 
ities. 


It is almost inevitable that he associates his internal findings with some of 
tic facts, feelings, and ideas collected from his external world. Acceptable 
mid unacceptable impressions are integrated with various specific sensory im- 
pulses, giving rise to agreeable and disagreeable sensations and reactions to 
t lem. He .is likely to misinterpret such reactions as symptoms of disease. In 
lea ity they are disorders of perception or distorted interpretations of sense 
peiceptions. They create in the individual fear and nervous tension. Naturally 
10 uxes his attention on some innocent organ to express his abstract feelings and 
tile organ 'bpeaks.” 


euroses can be produced experimental!}^ in animals where the avenue of 
noxious stimuli is blocked. In primitive peoples they are induced 
1.1 le incantations of witch doctoi’s; in the more citdlized peoples they are pro- 
uced by suggestion and introspection. Neuroses are, therefore, the result of 
sensory conditioning processes and usually can take one of three coui’ses: 


■ o' impressions 
'wefleem.' 


may be disregarded and, so, liave apparently no effect, 
may be associated with agreeable sensation and prove 


Inna +' impressions mav become associated with disagreeable sensations and 
"'ml to discomforts. 
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Table J • 




ONSET OP 
MENSES 

AMENOR- 

RHEA 

BASAL 

METABO- 

LISM 

RATE 

URINARY 
HORMONE ASSAY 

GLUCOSE 

TOLERANCE 

VAGINAL 

pn 

■ 

1 

21 

None 

Primary 

44 

Negative FSH 
Negative Estrin 
Positive FSH 
Traces Estrin 

Flat curve 

5-8 

Sub estrone 

2 

21 

None 

Primary 

-3 

Normal 

5-8 

Sub estrone ' 

3 

19 

None 

Primary 

-10 

Positive FSH 
Negative Estrin 

Normal 

5-7 

Sub estrone 

4 

20 

None 

Primary 

-7 

Negative FSH 
Negative Estrin 

Flat curve 

5-8 

Castrate-sub 

estrone 

5 

21 

None 

Primary 

-4 

Negative FSH 
Traces Estrin 

Normal 

5-8 

Sub estrone 

6 

20 

Nolle 

Primary 

4l 

Positive FSH 
Traces Estrin 

Normal 

5-8 

Sub estrone 

7 

18 

None 

Primary 

43 

Negative FSH 
Traces Estrin 

Flat curve 

5-8 

Sub estrone 

8 

19 

None 

Primary 

-5 

Positive FSH 
Negative Estrin 

Normal 

4-7 

Sub estrone 

9 

18 

None 

Primary 

49 

Negative FSH 
Negative Estrin 

Flat curve 

5-8 

Castrate-sub 

estrone 


^ 5. Vaginal smears became fully eoniified in all patients in this group after 
talcing ethinyl estradiol. 

6. The pH studies did not run parallel to the vaginal smears and were of 
no value as an indication of estrogenization, 

7. Eight patients, or 14 per cent, had nausea and vomiting, but in no in- 
stance was this severe enough to necessitate stopping of medication. 

8. Vaginal bleeding was noted in nine patients, or 20 per cent, but was 
never severe. Bleeding always stopped with cessation of therapy. In a number 


Table n. Seco.vpa'’-! 






1 


BASAL 

1 






ONSET 

AMENOR- 

METAB- 

URINARY 



vaginal 



OF 

RHEA 

OLISM 

HORMONE 

GLUCOSE 

VAGINAL 

CASE 

AGE 

MENSES 

(MONTHS) 

RATE 

ASSAY 

TOLERANCE 

pn 

SMEAE 

1 

19 

IG 

4 

- G 

Negative FSH 

3 EU estrin 

Normal 

4-6 

Sub estronu 

Sub estrone 

2 

24 

IGi 

G 

- 4 

Negative FSH 
Traces e.strin 

Flat curve 

4-5 

Sub estrone 

3 

22 

14 

4 

-11 

Negative FSH 
Trace.? estrin 

Flat curve 

4-7 

Castrate-sub 

4 

35 

14 

4 

4 5 

Negative FSH 

Flat curve 

4-8 






Negative c.strin 



estrone 

5 

21 

14 

4 

4 2 

Negative FSH 
Traces estrin 

Normal 

5-8 

Sub estrone 

Sub estrone 

G 

2G 

15 

5 

- 7 

Positive FSH 

Normal 

4-5 

7 

22 

15 

4 

- 1 

Negative estrin 
Negative FSH 

Normal 

5-G 

Sub estrone 

8 

20 

14 

44 

4 G 

3 KU estrin 
Negative FSH 
Traces estrin 

Normal 

5-0 

Sub estrone 

Castrate-sub 

estrone 

Sub estrone 

9 

20 

15 

5 

- 1 

Negative FSH 

Flat curve 

5-8 

10 

19 

151 

4 

0 

Negative estrin 
Negative FSH 

5 RU estrin 

Normal 

5-8 








ETHINYL ESTRADIOL 


Charles H. Birnberg, M.D., Seyaiour H. Livingston, M.D., Lawrence 
Kurzrok, M.D., AND Daniel A. Sherber, M.D., Brooklyn, N. Y. 

(From the Department of Female Sex Endocrinology, The Jewish Hospital of Brooklyn) 


T he advantages of a potent oral estrogen are obvious. Tlie need for such 
a preparation lias, in recent years, prompted the appearance of numerous 
estrogens for oral use. Several such preparations were tested in a group of 
animal experiments. The material was fed to castrated female rats of standard 
size. Tlie extent and duration of the estrogen effect was noted by means of 
daily vaginal smears. Tliese studies will be rejiorted in detail at a later date. 
However, of this group, ethinjd estradiol proved the most potent, and observa- 
tions on its clinical use are the subject of this paper. 

Ethinyl estradiol is a derivative of the natural follicular hormone alpha- 
estradiol, in which an ethinjd group replaces the hjKlrogen atom attached to the 
carbon atom in position 17 of the estradiol nucleus. Peculiarly, the introduc- 
tion of the ethinyl group which has an acetylene linkage, ordinarily associated 
with chemical instaliility, brings to the molecule properties wliieh markedly 
increase the efficacy when orally administered. 

. Ethinyl estradiol was used and its effects observed in the following condi- 
tions ; 

1. The menopause. 

2. Amenorrhea, primary and secondary. 

3. Suppression of postpartum lactation. 

4. Labor. 


esfi>n — Eifty-seven menopausal women were treated with ethinjd 
meiioii ^ A included patients suffering from both surgical and natural 

P^^\se. A number of these patients had previouslv received otlier estrogenic 

and patients hormone assays were done, consisting of urine P.S.H. levels 
in thi excretion, prior to the starting of therapy. In every instance 

to present and estrone was absent in the urine, prior 

wovft A of therapy. Vaginal smears and pH studies of vaginal secretions 

done Wo, during, and alter therapy. 

^enendf three tablets of 0.05 mg. of ethinjd estradiol daily, 

trolled W severity of the s 3 Tnptoms. • After the sjmiptoms were con- 

seven In j gradually'- reduced, and in manj’^ cases one tablet cver.y 

en daj’s was sufficient as a maintenance dose. 

^ le lollowing is a summaiy of our results in this group: 

syiiipton f ^ patients, or 79 per cent, had complete relief from menopausal 
0 such as flushes, .sweats, insomnia, nervousness, etc. 

^ patients, or 17 per cent, had moderate relief. 

4 AP° patients, or 4 per cent, had no relief, 
being" ^ patients who obtained relief experienced a general feeling of well- 
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Table III. Secojtda] 


CASE 

AGE 

ONSET 

OF 

MENSES 

AMENOR- 

RHEA 

(MONTHS) 

BASAL 

JIETAB- 

OLISM 

RATE 

URINARY 

HORMONE 

ASSAY 

GLUCOSE 

TOLERANCE 

VAGINAL 

pH 

VAGINAL 

SMEAR 

1 

18 

15 

5 

-5 

Positive E.SH 
Traces e.strin 

Normal 

4-0 

,Sub e.=trone 

2 

18 

10 

4 

+3 

Negative FSH 
Negative estrin 

Flat curve 

5-8 

Sub estrone 

3 

22 

16 

.8 

+1 

Positive FSH 
Negative estrin 

Normal 

0-8 

Castrate-sub 

estrone 

4 

21 

16* 

0 

-7 

Negative F,SH 
Negative estrin 

Flat curve 

4-0 

.Sub e.strone 

it 

21 

15 

5 

-4 

Negative F.SH 
Traces estrin 

Flat curve 

4-0 

.Sub estrone 


manifested by a diminution in the size of tlie uterus and cervix, and, although 
the cause of the amenorrhea may be subsequently coiTected, regular menstruation 
will not occur if the uterus and cervix remain hypoplastic. Our procedure noth 
these patients, therefore, is to determine the cause of the amenorrhea, by means 
of a thorough investigation of the patient’s endocrine status. The therapy is 
then directed at .stimulating the growth of the uterus and cervix. This is accom- 
plished by the administration of estrogens in sufficient dosage. By interrupting 
therapy at regular intervals, bleeding occurs. This is estrogen withdrawal bleed- 
ing and is psychologically highly desirable and encouraging to the patient. 
With this type of intcmiittent therapy, not only is the pituitary function not 
depressed, but in all probability it is .stimulated. 

The patient w'as considered amenorrheic if she .had not bled for a period 
of at least four months. There were tAventy-foui’ patients in this group. Nine 
of these patients had primary amenorrhea — in this group menarche had not 
occurred. Their ages ranged from 16 to 21 years, and all w'ere unmarried. 
Fifteen patients had secondary amenorrhea — these patients had previously 
menstruated. Their ages ranged from 16 to 35 years. Ten of this group w'ere 
married, and five w'cre single. 

Ethinyl-estradiol — 0.05 milligram.s — Avas given daily for tw^enty days, fol- 
lowed by a 10-day interval during Avhich medication Avas discontinued. In most 
instances bleeding occurred during this interval. The size of the uterus Avas 
noted periodically, and this therapy aa^s continued until the uterus A\'as noimial 
in size. This took from three to six month.s, depending on the duration of 
amenorrhea and the degree of uterine hypoplasia. In resi.stant eases, the daily 
dose Avas doubled in order to produce uterine groAA'th and bleeding. 

Endometrial biopsies Avere done on all married patients’'* Avith secondary 
amenorrhea, before, during, and after treatment. 

The I'csults are noted beloAV : 

1. All patients Avere made to bleed periodically. 

2. GroAvth of the uterus and eeiwix aa'us accompli.shed in all cases. The 
patients AA'ith primary amenorrhea i-equired more prolonged treatment and 
larger doses to produce uterine groAA-th and bleeding. 

3. In those patients AA'here endometrial biopsies Avere done, bleeding was 
noted from a proliferative endometrium during the therapy. .Six patients, on 
AA'hom folloAA'-up biopsies Avere done seven to tAA^eh^e month.s after the cessation 
of therapy, shoAA'ed secretory endometrium four month.s after treatment Avas 
stopped. Taa'o patients, although they AA^ere bleeding regularly, failed to shoAc 
any .secretory endometi-ium as late as tAvo years after therapy Avas stopped. 
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5tAF.y Amenorrhea. 


SIZE OF UTERUS 


BEFORE 

rr.EVTMENT 

(IKCIIES) 


after 
treatment 
(inches) 



1% 
m 
1 
1 
2 

IVi 
. i’/i 
1% 


3 

31/2 

3 

3¥2 

3% 

3 

31/2 

31/2 


duration op 
treatment 
1 .year 

14 months 

16 months 

19 months 

9 months 
10 months 

10 months 
8 months 


ENDOMETRIAE 
BIOPSY 

Not done 


SIDE EFFECTS 

■ PainfurbreastT 


Secretory after None 
marriage 

Not done None 


Not done 
Not done 
Not done 


None 

None 

None 


Secretory after None 

NoTtof 


8 months Not done 


None 


results 


Good 
Good 

Baby 15 months after 

marriage 

Good 

Good 

Good 

Good 

Good. Baby H 
months after mar- 
riage. Pregnant 
again 
Good 

Good 


with some- 


1 M 1 vAcnmo etliiiiyl-Gstradiol therapy wi 

of patients it was then possible to 

what reaiiced doses, without a f responded more rapidly 

if parenteral estrogen therapy was firs . . .^g„^.^larly. These patients were 

])cnzoatc-1.3 mg. given twice weekly ® ^ 4s noted on this regime 

given oral ethin^l-estradiol after some impiovement 

and improvement continued. , . i nmouorrhea of sufficient duration, 

Amenorrhea - — It is our concept tia marked involutionaiy changes, 

regardless of the etiologic factor, there are maikea 


AME.S-0!lRnE,\ (ALvruied) 


SIZE or UTERUS 


EErORE 

TREAT- 

MENT 

(INCHES) 



li 


M 


H 

3* 

Zh 

3 

zi 

3 

4 

H 

. 4 


DURATION 

OP 'treat- 
ment 

(MpNTHS) 


endometrial 
biopsy 


SIDE 
EFFECTS 


4 
4 

3 
6 

4 

>4 

5 

5 

- 7 


Proliferation, secretory, 

8 months later 
Proliferation, secretory, 
12 months later 
Proliferation 

Proliferation 

Proliferation, secretory, 
10 months later 
Proliferation 

Proliferation, secretory, 
7 months later 
Proliferation, secretory , 
11 months later 
Proliferation, secretory, 


8 months later 
Proliferation 


Painful breasts 
Painful breasts 
None 
Nausea 

Painful lirea.st.s 

None 

None 

Painful breasts 

None 

None 


RESULTS 

Fair 

Fair 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 
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Five of the total number of patients in this group reported vaginal staining 
during the first three weeks following their discharge from the hospital. 

It is apparent then that three out of four patients can expect to have sat- 
isfactory results in suppression of lactation and engorgement by using ethinyl 
estradiol in the manner described. 

2. Nursing mothers. _ , ^ 

The same dosage schedule was used in twenty-six nursing mothers 'with 
the following results: 

There was no suppression of lactation or breast engorgement in six patients. 

There was partial suppression of lactation and breast engorgement in seven- 
teen patients. 

Complete suppression of lactation and breast engorgement was obtained in 
spite of regular nursing of infants in six patients. 

Labor. — Bthinyl-estradiol was used to influence labor in forty-nine patients. 
This group was divided into patients in whom it was desired to induce labor 
(fifteen patients), and patients who were experiencing a slow nonprogressive 
type of labor (thirty-four patients). 

The dose used was 6 tablets 0.05 mg. ethinyl estradiol every two hours up 
to 15 doses. There were no side effects as the result of this treatment. 

The results were as follows : 

1. In the group of 15 patients in which ethinyl estradiol was used_ to in- 
duce labor, the treatment was sueee.ssful in ten cases, and without effect in five. 
In the ten successful cases, five patients were delivered within twelve hours 
after the start of the treatment; two patients were delivered twenty-six hours 
after the therapy was started; two were delivered in tweny-six hours; and one 
was delivered in thirty hours. 

2. In the group of thirty-four patients in which this regime was used to 
hasten labor, the tlierapj'- was apparently successful in thirty eas&s and without 
results in four patients. In the successful group, twenty-six patients delivered 
vuthin twelve hours, and four delivered within twenty houi’S. 

Summary 

1. Ethinyl-estradiol is an extremely potent oral estrogen. 

2. ]\Ioderate or complete relief from menopausal symptoms was obtained 
in 96 per cent of patients. Toxic symptoms were negligible. 

3. Grouffh and development of the hypoplastic uterus as well as bleeding 
was accomplished in 100 per cent of patients with primary and secondary" 
amenorrhea. 

4r. Inliibition of lactation was effected in 75 per cent of nonnursing mothers 
without untoward results, and there was no exce.s.sive postpartum bleeding. 

5. The use of ethinjd estradiol in the induction and hastening of labor is 
presented. 

We are indebted to Dr. Erwin Schwenk and Dr. Edward Henderson of the Schering 
Corporation for their cooperation and generous .supply of material. 
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: iMEN’ORRHEA (UNMARRIED) 


SIZE OF UTERUS | 




i 

BEFORE 

TREAT- 

MENT 

(INCHES) 

AFTER 

TREAT- 

MENT 

(MONTHS) 

DURATION 

OP TREAT- 
MENT 
(MONTHS) 

ENDOMETRIAL 

BIOPSY 

SIDE 

EFFECTS 

RESULTS 

2 

3J 

G 

Not done 

Painful breasts 

Fair 

2 

H 

a 

Not done 

Painful breasts 

Good 

D 

H 

5 

Not done 

Vaginal bleeding and 
spotting 

Good 

D 

3 

4 

Not done 

Nausea 

Vaginal bleeding and 

Good 

2 

H 

4 

Not done 

spotting 

Good 


4. In tliose patients with primaiy amenorrhea and poor breast develop- 
ment, there was considerable development of the breasts and increase in the 
size of the nipples noted after the treatment. Eight patients complained of 
painful breasts which subsided after treatment was discontinued. 

5. Two patients complained of mild nausea of a degree wdiieh did not 
necessitate cessation of therapy. 

6. Two patients of the primary amenorrhea group Avere subsequently 
married, and have had one child each. 

Tables I, II, and III give a detailed summary of the endocrine status, 
response to therapy, and biopsy follow-ups of the patients in this group. 

Inhibition of Postpartum Lactation. — ^Ethinyl-estradiol was used to pre- 
vent breast engorgement and inhibit lactation in 145 nonnursing postpartum 
^ effect of ethinyl estradiol on tlie lactat-ing breast was studied 

m 26 nursing postpartum mothers. 

1. Noniiursing mothers. 

Ml' tablets of ethinyl estradiol, 0.05 mg., Avere given to the patients in 

ms group over a period of nine days, starting Avithin tAventy-four hours of the 
ime of delivery. The dose Avas administered as folloAA's : 

First three days — 2 tablets three times daily. 

PolloAAung three days — 1 tablet three times daily. 

bast three days — 1 tablet daily. 

fni. ""'616 observed during their stay in the hospital and Avere folloAved 

a period of three to four Aveeks at home. 

ine Mr lactation and engorgement for a period of one month folloAV- 

good^ classified as an excellent response. The result Avas noted as 
for ’ 1 ®“SFt, engorgement or slight leaking AAdthout engorgement occurred 
hosiTt 1 ^ during the course of the therapy or after the patient left tlie 

mor considered fair if engorgement Avas more than slight or lasted 

re»a^'1 1 ^ associated AAuth some leaking. The result AA’^as 

1 there Avas moderate or full breast engorgement associated 
malang, and lasting several days. 

form of medication was given, and breast support Ai^as not used 

P m those patients classified as poor, 
he results are summarized as f oUoaa's : 

Excellent 85 patients (58 per cent) 

Good 23 patients (16 per cent) 

Fair 22 patients (16 per cent) 

Poor 15 patients (10 per cent) 
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mones. Very little or no glycogen is. being formed or stored in the epithelial 
cells of the endometrium during this phase which is largely one of growth. 

Fifteen patients having evidence of acute gonorrhea were examined dur- 
ing this phase. The pH range of their cervical mucus was 7.6 to 6.8. Eleven 
had positive cultures and four had negative cultures. 

2. 0\’Tilation, twelfth through sixteenth day. This division of days is 
based upon the findings of Allen, Pratt and Newell,^ who washed out tubes 
exposed at operation and were not able to recover ova prior to the twelfth 
day or later than the sixteenth day. During this time estrogenic activity is 
at its peak and the columnar cells of the cervical glands yield their greatest 
amount of mucus. 


Avorago Curve. 



Fourteen patients suspected of having acute gonorrhea and whose pH 
range was 7.6-6.8 were examined. Twelve had positive cultures, and two had 
negative cultures. 

3. Po.stovulatory or secretory phase, seventeenth through twenty-fifth day. 
There is a gradual decrease in estrogens, and the endometi-ium and cervical 
glands come under the influence of progesterone. During this time glycogen 
is being formed in the cells of the endometrium and is also being I’apidly 
excreted. Pommerenke' demonstrated that the large.st amount of fermentable 
carbohydrate in the cervical glands occurs at this time. 






























A STUDY OF CERVICAL CULTURES TAKEN IN CASES OF ACUTE 
GONORRHEA WITH SPECIAL REFERENCE TO THE PHASES 
OF THE MENSTRUAL CYCLE 

Marie L. Koch, Baltiaiore, Md. 

(From the Departments of Bacteriology and Gynecology, the Johns Hoplcins Medical School) 

T he question of why so many negative cultures have been obtained from 
patients having clinical pictures of acute gonorrhea has long been a puz- 
zling one to bacteriologists.. The favorite explanation has been the lack of a 
sufficiently nutritive medium upon which to groAV the organism. The use of 
pancreatic digest agar containing 5 to 10 per cent human chocolate blood, as 
described by Koch,^ should have overcome the cultural difficulties; neverthe- 
less an undesirable number of negative cultures are still being obtained. 

In 1940, Lamar, Shettles, and Delfs“ showed that there was a relative 
change in the alkalinitj'^ and acidity of the cervical naucus during the men- 
strual cycle, and that there was a positive correlation with the penetrability of 
spermatozoa between these changes and other factors. 

It seemed possible that the cyclic changes in the cervical mucus might also 
have an effect upon the viability of the gonococcus in vivo. 

Material 

As a preliminary investigation, 50 histories of patients whose _ cervices 
were cultured because of suspected gonorrheal infection were studied with 
regard to the menstrual cycles. The date of culturing the cervical secretion 
was noted in relation to the date of the menstrual cycle. _ The results showed 
that in the first half of the, cycle when the pH of the cervical mucus is greater 
than 6.8, 66.0 per cent of the cultures were positive, and in the last half of the 
cycle Avhen the pH is less than 6.6, only 10 per cent were positive. 

Since this preliminary study suggested that there might be a correlation 
between the cervical mucus pH and the ability to culture the gonococcus, fur- 
her studies were immediately undertaken. 

The cervices of 50 patients suspected of having acute gonorrhea and h^^v- 
iQg normal menstrual cycles were cultured and smeared, and the cervical 
ancus pH determined. The method used was as follows : mucus was aspirated 
^^6 cervical canal by means of a sterile, curved, capillary glass pipette 
nited Avith a rubber bulb. The pH of the sample was immediately tested by 
using a ^series of buffer solutions and indicators as described by Brown.® 

Results 

normal menstrual cycle, consisting of approximately twenty-eight 
ys, dmded into phases based upon the action of the tAvo ovarian hor- 
inones (Pig. l). 

Hi ^^eovulatory or proliferative phase, sixth through eleventh day. At 
s tune the eellulai!? changes are under the influence of the estrogenic hor- 
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Of the 35 positive cultures, 30 were isolated in pure culture and all fer- 
mented dextrose only. 

These results led to further investigations to determine whether patients 
having positive cultures during the estrogenic phases of their cycles, and nega- 
tive cultures during the phase of progesterone activity, would again yield posi- 
tive cultures during the estrogenic phases of their subsequent cycles (Fig. 2). 

Six untreated patients, having bacteriologically proved acute cervical 
gonorrhea and normal menstrual cycles, were hospitalized for a period of time 
sufficient' to carry them through the duration of their current cycles and into 
pai’t of their subsequent cycles. No treatment other than bed rest and seda- 
tion, if necessary, was administered. Smear examinations, cultures and pH 
determinations were made daily on the cervical mucus. Four patients yielded 
normal pH curves, and two patients yielded atypical curves. 

Eesults of the four patients having noi’mal pH curves : 

1. During the preovulatory phase in a total of ten cultures nine wei’e 
positive and one was negative. 

2. Fifteen cultures were taken during ovulation all of which were positive. 

3. A total of 36 cultures were taken during the postovulatory phase. 
Twelve of these were taken during the early part of the phase when the pH of 
the cervical mucus was 7.3 to 6.8 ; all were positive. Five cultures from the 
same patient were positive when tlie pH range was 6.4 to 6.2, but these cultures 
were characterized by a tremendous decrease in the number of organisms 
present, as evidenced by colony counts, in comparison with the number of or- 
ganisms present in mucus at pH 6.8 and above. Sixteen cultures, all of which 
were negative, were taken during the latter part of the luteal phase (twenty- 
second through twenty-fifth day) when the pH of the cervieal mucus was 6.4 
to 5.8. 

4. Premenstrual phase — two negative cultures were obtained when the pH 
was 6.2, and three positive cultures were obtained when the pH was 6.8. 

5. Menstruation — ten positive cultures and two negative cultures were 
obtained during this time. 

In a total of 78 cervical cultures 69.2 per cent, or 54 cultures, were posi- 
tive, whereas in a total of 78 cervical smears 50.2 per cent, or 41 smears, were 
positive. Of 54 positive culture.s, 90.7 per cent, or 49, were obtained dui’ing 
the estrogenic phases of the cycle and first two days of the luteal phase, when 
the pH of the cervical mucus was 6.8 and above. 

In a total of 24 negative cultures, 70.8 per cent, or 17, were obtained dur- 
ing the luteal phase when the pH was 6.5 to 5.8. 

All four patients had five to seven consecutive negative cultures during 
the luteal phase of the cycle, which were followed by positive cultures in 
either the premenstrual phase or during mensstruation. 

The two patients having atypical pH curves yielded the following results.: 
One patient had a total of twenty cervical cultures during which time the pH 
range was 7.4 to 6.7. All cultures were positive. This may have been a case 
of ano^allato^•y men.struation since the patient had been married for two years 
without any pregnancies. • The other patient had a total of 27 cultures. 
Twenty-three consecutive cultures were negative diming which time prior to 
the onset of menstruation, with the exception of one day, the pH was 6.6 to 5.2. 
On the eighth and ninth days of the .subsequent cycle the cultures were positive. 

^ Summary 

In a total of 128 cervical cultures, 69.4 per cent, or 89 cultures, were posi- 
tive ; of these, 94.2 per cent, or 84 cultures, were po.sitive during the estrogemc 
phases and the early part of the luteal phase of the cycle when the pH of the 
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A total of 14 patients with clinical signs of acute gonorrhea were examined 
during this phase. Six of these were examined on the seventeenth day of their 
cycles and all yielded positive cultures. The pH range of their cervical mucus 
was 7.4 to 6.8. Eight patients who were examined on the eighteenth through 
the twenty-fifth day and wdiose pH range was 6.6 to 5.2 yielded only negative 
cultures. Three of these patients had had previous positive cultures taken 
during menstruation and ovulation, and no treatment had been administered 
prior to the taking of the second cultures. 

4. Premenstrual phase, twenty-sixth through twenty-eighth day. This is 
characterized by a withdrawal of ]n‘ogesterone and, according to some investi- 
gators, by a secondary rise in the estrogens. Chemically it is marked by 
glycogen exhaustion in the endometrium. The pH range of the cervical mucus 
of five patients tested during this phase was 7.1 to 6.8. Four had positive 
cultures and one had a negative culture. 


Average Curve. 



iae off through fifth day. This is characterized by slough- 

IovaI j ® endometrium. At this time all hormone activity is at its lowest 
eland the pH of the cervical mucus is above 7.0. 

patients^ examined during this phase had positive cultures, 
eultur ^ ef 50 patients studied 70 per cent, or 35 eases, had positive 
five euh ^ 26 per cent, or 13 eases, had positive smears. All of the posi- 
above ivere obtained when the pH of the cervical mucus was 6,8 and 

postovni t negative cultures were obtained during the 

atory or luteal phase when the pH of the cervical mucus Avas 6.6 to 5.2. 
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cervical mucus was 6.8 and above. Thirty-nine cultures, or 30.6 per cent, were 
negative. Twenty-six of these, or 66.4 per cent, were obtained during the 
latter part of the luteal phase when the pH range was 6.4 to 5.2. 

Since smears were positive in oiilj’' 54 cases, or 42.1 per cent, of the total, 
the invalidity of negative smears from female patients should be re-emphasized. 

An investigation of the effect of low pH upon the viability of the gono- 
coccus was tested in vitro. Pancreatic digest broth adjusted to various pH 
values was used as the test medium. Six freshly isolated strains reacted in the 
■same manner. Wlien grown in broth at pH 6.8, growth was reduced approxi- 
mately 50 per cent, as evidenced by colony counts, in comparison with growth 
in broth at pH 7.2. At pH 6.4 and 6.0 the organism remained viable for four 
and tAvo hours, respectively. . 

Pure crystalline progesterone incorporated in pancreatic digest broth 
gmng a final concentration of 1 to' 20,000 completely inhibited the growth of 
the gonococcus in two hours, regardless of the pH of the medium. 

Pure crjmtalline alpha estradiol in a concentration of 1 to 5,000 had no 
visible effect upon the groAvth of the organism. These results agree Avith the 
studies of Faulkner,® Avho shoAved that alpha estradiol in a concentration of 
1 to 7,500 had no inhibitory effect upon the groAAdh of Neisseria, catarrhalis in 
vitro. 

To my ImoAAdedge to date, the concentration of progesterone in the cervical 
has not been determined, due to the lack of sufficiently sensitive tests. 
The actmty^ of the corpus luteum is not measured by the activity of its bio- 
jogically active hormone progesterone, but by the excretion in the urine of its 
oiologically inactive metabolite pregnandiol. According to Venning and 
Pi'OAvne,' pregnandiol appears in the urine tAventy-four to forty-eight hours 
atter ovulation and disappears when the corpus luteum begins to retrogress 
tvo to three days before the onset of menstruation. 


Conclusions 

1. There is a definite correlation betAveen the isolation of the gonococcus 
fiom cervical cultures and the phase of the menstrual cycle in which the 
cultures are taken. 

2. Negative cultures are associated Avith the latter part of the luteal phase 

c the cycle when the cervical mucus is most acid and progesterone activity is 
ut its height. 

3. Positive cultures are associated with the estrogenic phases of the cycle 
"'v en the pH of the cerAdeal mucus is 6.8 and above. 

4. Apparently seAmral consecutive negative cultures without the knoAvl- 
I ge of the pH of the cerAucal mucus at the time of culturing, does not mean 

^^^cction. Acid mucus is associated with negathm cultures AAdien 
cie still may be acthm foci of infection possibly deep in the cervical glands. 

5. VUienever possible the pH of the cervical mucus should be tested at 

pati culturing. "When this is not possible 'the date of the onset of the 

lent s last menstrual period should be noted Avhen the cultures are taken. 

the ®'^thor wishes to tliank Dr. J. Howard Brown for liis constructive criticism during 
investigation, and to acluiowledge the valualjle assistance of Dr. Richard W. 
P-irtm Seegar-Jones, Miss Elena Williams, and other memhers of the De- 

6n of Gjmecology in making the clinical material available. 
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opposite arm. Two consecutive fifteen-minute urine specimens and a final half- 
hour specimen were collected.. Blood was drawn at the approximate midpoint 
of the test. 

Blood and urine urea analyses were made as described by Koch® and Van 
Slyke and Cope,' urine chlorides were measured according to the Volhard- 
Harvey procedure,® and urine proteins were estimated by the method described 
by Shevky and Stafford.® 



CONSECUTIVE CLEARANCE PERIODS 

Fie, 1. — Cold pressor test and kidney function. Urine excretion per minute. 


Results 

In four patients who served as controls, the rate of urine excretion, urea 
clearance rate, U/B, chloride and protein excretion remained relatively con- 
stant during four consecutive half-hour periods. 

In six of ten patients subjected to a six and one-half-minute ice immersion, 
a significant decrease occurred in the amount of urine collected. The decrease 
was°refleeted in a .sharp decline in urea clearance rate and chloride excretion/ 
minute and in an increased U/B ratio. In four of this gi’oup a proteinuria 
followed immersion. The blood pre.s.sure rose appreciably in five patient.s. Iiie 
maximum systolic rise varied between 33 to 70 mm. Hg, diastolic 22 to 28 mm. 
Hg. In one case there was no significant change in blood pre.ssure. 




COLD PEESSOR TEST AND KIDNEY FUNCTION- 


Lester D. Odell, M.D., and Gloria T. Aragon, M.D., Chicago, III. 

(From the Department of Ohstetrics and Gynecology of the University of Chicago, 
and the Chicago Lying-in Hospital) 


T he vascular response to the cold pressor test consists of a risef or, rarely, 
a faU in systolic and/or diastolic blood pressure.^’ ^ In addition, vaso- 
spasm,^’ ^ a proteinuria, and a decreased endogenous creatinine clearance rate® 
have been detected during and following the test. The last two findings, associ- 
ated ivitli a rise in blood pressure, have been interpreted as being due to the effect 
of vasospasm within the kidney.® The present study reports the effect of a pro- 
longed (six and one-half minute) cold pressor test on blood pressure and renal 
function. 

Materials and Method 


Of pregnant and nonpregnant women were selected for study, 

f one of the former had evidence of pregnancy toxemia, and all 
0 the latter had a positive historj’’ of hypertension. 

From 6 a.m. until completion of test, the patient drank 200 c.c. of water 
veiy one-half hour. ^ An inlying catheter was used to obtain urine specimens. 
Cl air was injected into the bladder at the conclusion of each clearance period 
CO insure complete emptying. 

obt, consecutive half-hour specimens, relatively equal in volume, were 

spnt^^' .p were discarded and the third was retained as repre- 

° control period. The patient’s hand Avas then immersed in ice 
r lor SIX and one-half minutes, the blood pressure being obtained from the 


Table I. Cold Pressor Test and Kidney Function Effect on Blood Pressure 

AND Urine Protein Excretion 


patient 

" 2398 ^ 


376640 

378732 

375166 

385336 

245483 

376050* 

376091* 

246828* 

240186* 


maximum rise 
SYSTOLIC 
BLOOD 
PRESSURE 

MM. HG 

MAXIMUM RISE 
DIASTOLIC 
BLOOD 
PRESSURE 

JIG. 

1 ( 

PROTEIN PER MINUTE URINE 
CLEARANCE PERIODS 

40 

32 

■t 1 

0 

1 

0.13 

O 1 

0.13 

0 

50 

30 

0 

0.77 

0.18 

0.46 

30 

30 

0 

0 

0 

0 

40 

22 

0 

0 

0 

0 

70 

38 

- 



- 

8 

0 

0 

0.13 

0.08 

0 

10 

16 

0 

0 

0 

0 

28 

20 

1.16 

1.69 

1.18 

1.82 

• 26 

24 

0.16 

0.17 

0.16 

- 

20 

20 

0.13 

0.22 

0.25 

0.19 


Figures 1, 2. and 3 ° in urine volume as a result of ice immersion (broken 

iTw^ty-^- Chicago Lying-in Fiftieth Anniversary Research Fund on Eclampsia. 

'■cgnant individn*ii’J’Ti systolic is considered the upper limit for a normal increase in non- 
uuais ( 1 ) ; 29 mm. Hg during pregnancy (2). 
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ti&sues. He attributed the antidiuresis after such a stimulus to a posterior 
pituitary effect. 

The administration of solution of posterior pituitary to pregnant patients 
results in an anti diuresis and a relative increa.se in chloride cxcretion.^^ 
Whether the suppresson and the decline (per minute) in urine chlorides fol- 
lowing ice immersion involves pituitary action requires further investigation. 
A higher maximal increase in systolic and diastolic blood pressure was noted in 
cases exhibiting urine suppression, and a proteinuria followed immersion in 
three of five such patients (Table I). These facts suggest an altered filtration 
rate, po.ssibly the re.sult of va.so.spa.sm, as an underlying mechani.sm. 



CONSECUTIVE CLEARANCE PERIODS 

Fig-. 3. — Cold presfior test and Mdney function. CWoride excretion per minute. 

Summary- 

Under con.stant conditions of water intake and urine excretion the im- 
mersion of one hand to the wrist in ice water may reduce the ui’ine collected 
per minute, the urea clearance rate, and the I’enal excretion of chlor’ides per 
minute. This phenomenon may be associated with an increase in urine protein 
excretion. Those patients not responding to the ice water stimulus tended to 
have a lower urine volume or urea clearance rate initial!}', and exhibited a lass 
pronounced increase in systolic and diastolic blood pressure. 
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In the four remaining patients no changes were observed in urine collected 
following exposure to ice wmter. This group was characterized by an initial 
low urea clearance rate, and, in two instances, by a relatively low urinary output. 
The blood pressure, however, increased 20 to 28 mm. Hg systolic and 16 to 24 
mm. Hg diastolic (Figs. 1, 2, and 3, and Table I). 



CONSECUTIVE CLEARANCE PERIODS 

Fig. 2. Cold pressor test and kidney function. Urea clearance ; per cent normal. 

Comment 

rate volume of urine excreted depend upon either the filtration 

the f ^ tubular reabsorption, or both. Among the factors infiuencing 

"'lomp*’^r?^' ''''^Fiations in filtration surface (number of functioning 

protei^^^^^ ’ changes in intracapsular pressure, renal blood fiow or plasma 

throno^ tubular reabsorption depends upon the rate of urine fiow 

itarv^l upon the antidiuretie effect of the posterior pitu- 

ipn Either mechanism would explain a suppressed excretion following 

ice immersion. 

variable figures for renal blood fiow and glomerular 
sliam^^^ (Psiiig diodrast and inulin) followfing cold exposure, but observed a 
cvei' u functions after other painful stimuli. Verney,^^ how^- 

b’ansiem^f if .^^^®^’°^ostromuhr nii the denervated dog kidney, recorded only a 
t tall in renal blood fiow following an electrical stimulus to subcutaneous 




A NEW RULE FOR CORRELATING THE AGE OF HUMAN FETUSES 

WITH SIZE IN INCHES- 


Leslie B. Arey, Ph.D., Chicago, III. 

(From the Department of Anatomy, Northwestern University Medical School) 

I N AN attempt to simplify more complicated formulas {c.g., Henri and Bastien, 
1904; Scammon, 1921) of use in computing the age and size of human em- 
bryos, Scammon and Calkins (1923) have published empirical formulas which, 
though far simpler, cannot be kept in mind with any ease and cannot be carried 
out as a mental calculation. These particular formulas apply to fetuses between 
3 and 10 months old and are in terms of crovoi-heel (standing height) values 
only. Nobaek (1922) has shorni how to derive either erown-heel length from 
crown-rump length (sitting height) during the fetal period, or the reverse. 

Familiar worldng rules are those of Haase (1875), which state that for 
the first five fetal montlis the total length in centimeters (eroivn-heel or stand- 
ing height) equals the square of the month, whereas in the last five fetal months 
it equals the number of the month multiplied liy five. The results gained from 
these calculations fit the actual measurements rather closely. In order to obtain 
greater flexibility and range, the present writer (1925) proposed equally simple 
formulas that could be employed to calculate age from metric length or metric 
length from age; the measurement of length used could be expressed either in 
standing- or sitting-height values. These latter formulas have enjoyed a degree 
of popularity and have been incorporated in textbooks both in this country and 
in Europe. 

From the standpoint of a student or practitioner living in an English-speak- 
ing countiy, there is some advantage in a rule that is based on inches, rather 
than_ on_ centimeters as hitherto has been the case. The plain fact remains that 
few individuals in this country, at least, think or estimate weU in metric values. 
With this in mind, the attempt was made to devise a simple rule that could be 
easily remembered and readily applied to estimates or measures of fetal length 
in inches. 

The chief difficulty in producing any land of simple formula is the fact 
that the gi’ovdh rate of a fetus is not uniform throughout the period of gestation. 
In the first five months it is decreasing rapidly, whereas in the last five months 
it is nearly constant. This means that actually there must be two rules, if the 
two sets of conditions are to be met without resorting to an univieldy mathe- 
matical formula that combines both into a single expression. The last half of 
ge.station presented no difficultj’- since the constant 5, used by Haase for centi- 
meter values, converts directly into 2 when using inches (1 in. = 2.54 cm., or 
2 in. — 5.08 cm.). On the otlier liand, the rule for the first half of gestation 
was obtained only after numerous attempts on a trial-and-error basis had been 
made. The new rules for calculating the greatest length in inches of an embrjm 
or fetus at any lunar month ai’e as follows : 

For the first five lunar months, add the numhers of the preceding months. 

' E.xamples: At I month = 0 inch 

At 3 months, 1 + 2 = 3 inches 

At 5 montlis, 1 + 2 + 3+ 4 = 10 inches 

For the last five lunar months, multiply the number of the month by two. 
Examples; At G months, 6 x 2 = 12 inches 
At 10 months, 10 x 2 = 20 inches 

♦Contribution No. 47G from tlie Anatomical L.aboratory, Northwestern University Sledicai 
School. 
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ADVANCED ABDOMINAL PREGNANCY 


Louise Bransco]mb, M.D., P.A.C.S., Birmingham, Ala. 

(From the Department of Gynecology and the Department of Obstetrics, University of 

Alabama School of Medicine) 

A dvanced abdominal pregnancy is so rare that only a few clinicians 
encounter an occasional case. For tliis reason it is interesting that Muthin 
a period of two months the three cases reported here should have been seen in a 
single hospital. 

In treating the cases, two practical questions arose to Avhich answers were 
not easily found in the literature. These were (1) the length of time required 
for the placenta to become avascular when left in the abdomen after the death 
of the patient or removal of the fetirs, and (2) the time neees.saiy for absoiiition 
of the retained placenta. 

In the individual ease the time at which the placenta becomes avascular 
can be determined by a pregnancy test. Eisman and Ziegler had a case in 
which the child was living at operation and the placenta was left intact. Eight 
days later the Asehheim-Zondek test was negative. MacGregor's patient had a 
negative test ten days after removal of the fetus. On the other hand, in the 
first ease reported here, the Friedman was po.sitive on the fifty-third po.stopera- 
tive day and became negative on the fifty-eighth. A patient of Hart had a 
positive test one hundred days after fetal movements were la.st felt. LuU had a 
patient on whom the Friedman was positive on the forty-fifth po.stoperative day. 
At laparotomy fifty-six days after the original operation, the placenta wa.s 
necrotic. He suggests that if the patient is first seen after death of the fetus 
three to four weeks be allowed to elapse before operation, if her condition war- 
rants. This gives a reasonable time in which separation and necrosis of the 
placenta may proceed, and makes the po.ssibility of safe removal of the placenta 
more likely. The patient should be watched during the time for evidence oi 
abdominal hemoi-rhage or infection. 

The second question which aro.se was the length of time required for absorp- 
tion when the placenta is left in the abdomen. When not removed the placenta 
may absorb, it may liquefy, or it may suppurate. Suppuration requires .surgical 
drainage. However, drainage of the mass, as would be expected, hasten.s its dis- 
appearance. When thei’e is no .suppuration, there is usually no pain nor dis- 
comfort, but resolution of the placental mass takes months or even j'cars. 

In the second of our cases liquefaction without suppuration took place. 
Eight months after operation the ma.ss was the size of a six months' uterine 
pregnancy. ^MacGregor reports a .similar case in which at the end of sixteen 
months the sac was the size of an orange. A patient seen by Mason had a 
residual ma.s.s two inches long after five months. Studdiford has .seen a ease in 
wliich at the end of thirteen months a pelvic mass was still felt, while Jewelt’.s 
patient had a small residuum two and one-half yeai-s after operation. In none 
of these patients was there an}- abdominal discomfort. 

Case 1. — The patient was a Negro woman 28 years of age, who had had no 
prertous pregnancy. Her last menstrual period was Nov. 25, 1945. On Januarj' 
20 she developed lower abdominal pain. The pain was not knifelike, and .she 
did not faint, but after rtvo days of the pain .she developed moderate vaginal 
bleeding which persi.sted for eight days. There was no further pain nor bleeding. 
Fetal movements were felt about April 20. 
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It is believed tliat these rules have much to commend them in simplicity, 
convenience, and accuracy. The computations obtained represent the total 
length, including the straightened legs when present ; actually the legs are pres- 
ent and increase the greatest length in all months except the first. In practice 
it makes no difference which rule is used at five months, since l + 2 + 3-i-4 = 10 
and 5 X 2 = 10. When formulating the rules it seemed that memorj’' might be 
aided better if the period of intrauterine development were broken into exact 
halves consisting of months 1 to 5 and 6 to 10. 

The same rules can be used in reverse for the purpose of calculating age 
from sip. The age of anj’- fetus more than 10 inches long is one-half its total 
length in inches. The age of fetuses less than 10 inches long can be found by 
matching fetal length to the nearest sum obtained by the addition of month 
numbers, as already explained. It is clear that the age must be one month more 
than the highest month number used in the successful match. All this is much 
simpler than it sounds. For example, a 6-inch fetus matches 1 + 2 + 3 months, 
and hence must be four months old. 

The closeness of fit of the results obtained by these empirical formulas to 
file actual measures of crown-heel length can be seen in the appended tabulation. 
For purposes of .comparison, the percentages of error in the calculations ob- 
mmed by using Haase’s rules have been added as a last column of the table. 
ISO entry has bpn made for the percentage error at one month when using the 
new rule ; this is because it is meaningless to record the error as infinite when 
it IS only 0.2 inch from being correct. 


Table I. 



CROWN-HEEL 

LENGTH 

IN INCHES 

CALCULATED 

CROWN-HEEL 

LENGTH 

PERCENTAGE 
ERROR OP 
CALCULATION 

PERCENTAGE 
ERROR, USING 
HAASE ’S RULE 

1 

0.2 

0.0 


+ioo 

2 

1.2 

1.0 

-17 

+ 33 

3 

2.9 

3.0 

+ 3 

+ 23 

4 

6.2 

6.0 

+ 3 

+ 2 

5 

9.4 

10.0 

+ 6 

+ 5 

6 

11.7 

12.0 

+ 3 

+ 1 

7 

14.0 

14.0 

0 

- 1 

8 

16.1 

16.0 

- 1 

- 2 

9 

18.0 

18.0 

0 

- 2 

10 

19.8 

20.0 

+ 1 

0 


Summary 

Empirical formulas, expressed as t-vvo easily remembered rules, have been 
presented by ■which fetal age and fetal size in inches can be readily correlated 
nough a simple mental calculation. The conversion can proceed from age to 
size or from size to age. 

error resulting from the use of these rules is less than the error that 
' ei’dinarily occur in measuring a specimen. 

Us f these formulas is somewhat better than that obtained from the 

se 0 Haase’s rules, and the reliability of the latter is very good indeed. 


25: 289, 1925. 
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On August 24 the necrotic placenta was removed. The opening in the sac 
had sealed over, and the persistent discharge was coming from the abdomen 
and not the sac. On incising the sac about 30 c.c. of thick pus poured out. Five 
grams of sulfanilamide powder were sprinkled into the sac and three Penrose 
drains inserted, which were removed on the third day. On the sixth day the 
patient complained of rectal pain, her temperature was 100° F., and a cystic 
tender mass the size of a golf ball was felt in the cul-de-sac on vaginal examina- 
tion. A posterior colpotomy was done under local anesthesia, and about 40 c.c. 
of pus were released. 

The patient ’s recovery following this was uneventful. There was a dimin- 
ishing purulent discharge from the abdominal incision for eight weeks following 
the operation. Wlien seen four months after operation, the patient looked well 
and had no complaint. On pelvic examination, a slightly tender mass the size of 
a ping-pong ball could be felt in the right fornix. No other pelvic abnormality 
was made out. 

Case 2. — The patient was a 36-year-old woman, gravida vii para iii, who 
entered the hospital on June 27, 1946. Her last menstrual period was about 
August 20, ten months before admission. On October 2, when rising from her 
chair, she developed a sharp pain in the right lower quadrant and had to be 
carried to her bed. For the next three days she had a spotting of bright red 
blood. There was no further vaginal bleeding until the da}’- before admission 
when there was again a small amount of bright red blood. 

The patient was not well from the time of her first attack of pain until her 
admission to the hospital. She had frequent attacks of vomiting, faintness, and 
abdpminal pain. She was seen by several different doctors who thought that 
she was having threatened abortion or had a pelvic infection along with a uterine 
pregnancy. 

The first fetal movements were felt in December. As soon as movements 
became vigorous (about January 10) they were accompanied by so much pain 
that the patient could not sleep. Tlie movement was always on the right side 
of the abdomen. Fetal movements were last felt on May 22. 

On June 26, the patient developed pain in the right lower quadrant and a 
little bright vaginal bleeding. She was admitted to the hospital in good gen- 
eral condition on the following day. Eed blood cell count was 3,440,000; hemo- 
globin, 71 per cent; Eh negative. The abdomen was enlarged to the size of a 
ten months’ pregnancy, but felt very nodular. Fetal small parts were easily 
made out. No fetal heart tones were heard. X-ray showed the fetus in trans- 
verse position. A dia^osis of abdominal pregnancy with a dead fetus was made, 
and operation was decided upon. 

Operation was performed on June 30, 5% weeks from the day fetal move- 
ments were last felt. 

On opening the peritoneal cavity a small amount of dark prune-juice colored 
fluid appeared. A macerated fetus about the size of a seven months’ gestation 
was found Ijdng in its membranes. The sac Avas opened tlirough the mem- 
branous area, and the placenta avoided entirely. The placenta was attaclied 
to the posterior abdominal Avail, the small intestine, and the posterior surface 
of the right broad ligament. There AA’as a thick layer of fibrin on that portion 
of the placenta which could be seen. The placenta shoAved a mottling of necrosis 
Avith about half of the organ still vascular. No attempt Avas made to remove 
the placenta. The infant AA’as delivered and the cord Avas cut short and tied. 
The abdomen Avas closed AA’ithout drainage. 

The patient’s postoperative course Avas uneventful. During the first eleven 
days there Avas an elevation of temperature to from 100.8° to 99.4° F., after 
.which there Avas no further fever. 
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The patient was first seen on May 20. She had no complaint. The abdomen 
had the appearance of an eight months’ pregnancj^, but enlargement on the right 
was more prominent than on the left. Small parts could not he palpated. The 
fetal heart tones were heard in the left loAver quadrant. 

On vaginal examination the cervix Avas soft. The fundus could not be out- 
lined, and pressure on the abdominal mass from above did not cause movement 
of the cerAux. On rectal examination a cystic mass could be felt extending 
into the cul-de-sac. Small parts were felt in this mass. When an extremity in 
the cul-de-sac Avas caught by the examining fingers it moved vigorously. X-ray 
shoAved a seven months’ fetus in transverse position. No placenta shadoAv could 
be seen. A diagnosis of abdominal pregnancy Avas made, and immediate opera- 
tion adAused. 

On opening the abdomen on May 23, a bluish glistening mass was found 
filling the loAver abdomen and extending three fingerl)readths above the umbilicus. 
The mass Avas adherent to the small intestines above, and to the posterior surface 
of the uterus beloAv. As there Avere no adhesions to the anterior surface of the 
sac, and as the surface here Avas glistening, this area Avas thought to be made 
of membranes only, and a longitudual incision Avas made through it. The 
entire incision went direetlj’' through the underlying placenta Avhich Avas about 
one-half inch in thiclmess. 

Due to the necessity to complete the operation as soon as possible because 
of bleeding, no further investigation of the relationship of the pelvic organs to 
the sac Avas made. After the operation Avas completed, it Avas realized that the 
fact that the sac had a complete peritoneal envelope meant that rupture of the 
original tubal pregnancy had taken place into the broad ligament on the left and 

that the fetus and fetal products Avere contained .betAveen the leaves of the liga- 
ment. 

At operation on opening the sac there Avas a gush of amniotic fluid, and a 
live seven months’ female infant AAms delivered. The child died tAA'o hours later. 
Autopsy revealed no anomalies. 

^ Bleeding from the cut edges of the placenta Avas profuse but Avas controlled 
ring forceps, AA^hich Avere carefully replaced by sutures, h'lanipulation, hoAv- 
GAvr, had started bleeding from the placenta deep in the sac. Tavo tAvo-yard 
oauze packs AAmre used to check the bleeding. The abdomen Avas closed, space 
^ of gauze drains. 

5nn patient left the table Avith a blood pressure of 80/0. She had received 
j of blood on the operating table, and Avas given an additional 1,000 c.c. 
Avpr^^^^ thirty-six hours. On the second postoperative day the drains 

_§ootly loosened, and about one foot of each removed. This procedure 
Bio daily until all of the pack had been removed by the seventh day. 

onpr readiness for immediate transfusion in the event of a post- 

how ? hemorrhage, but at no time was there any fresh bleeding. The patient, 

leff ^ rather free dark broAvn discharge from the Avound. She 

Opt p OA the sixteenth day. At that time lier hemoglobin Avas 65 

ent and she had no elevation of temperature, 
later weeks after delivery a little milk appeared in the breasts. A Aveek 
the or ^ large sheet of decidual tissue. SeAmn AAmeks after operation 

amhi developed a moderate grade feAmr and abdominal pain, and on ex- • 
^ mass the size of a grapefruit near the. umbilicus. She was 
pain o • ■ l^ospital. Chemotherapy largely controlled the feAmr, but the 

Auo'o f abdominal mass increased in size. A Friedman test on 

fant > 1 positive. ‘On August 13, fifty-eight days aftei\ removal of the in- 
Persist i^*^®^^®.^^®Sative. The brown discharge from the abdominal Avound had 
Was spite of iron and liver by mouth, an occasional transfusion 

cessary to keep the patient’s hemoglobin to a level of 60 per cent. 
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could not be obtained, but it was thought that due to the rent in the posterior wall 
of the sac the pack was not effective and that the patient died of internal hem- 
orrhage. 

The infant had no evidence of any defect, and three months after delivery is 
living and well. 

I wish to express my thanks to Dr. J. H. Williams for allowing me to present the second 
of these cases. 
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She was discharged on the ninctcen1.li postoperative day. At that, time 
there was a rounded mass in the abdomen that reached 3 em. above the umbilicus. 

The patient was seen at frequent intervals following this. She had no 
complaint, and nonnal menstruation was resumed. The mass gradually de- 
creased in size, hut seven months after operation it still extended one finger- 
breadth above the umbilicus and dipped into the pelvis below. It was about 10 
cm. long and 6 cm. aero.ss. The fundus was average size and could bo felt an- 
terior to and adherent to this mass. 

Case 3. — The patient was a Negro woman 31 years of age, gravida i, para 0, 
Avhose last menstrual ])eriod w;is duly 10, lOdf). hhve weeks later she developed 
a scant bloody discharge, had severe lower abdominal pain, and fainted. 

During the fourth month there was a return of this pain and the ]>ationt was 
admitted to the hospital on November 9. Her temperature was lOO*^ h’.. puhse 88, 
white blood cells 5,800, and hemoglobin 57 per cent. The uterus extended three 
fingerbreadths below the umbilicus, and a tender mass was felt in the left fornix 
and extending into the cul-de-sac. A diagnosis oi‘ uterine pregnancy and acute 
.salpingitis was made. "With chemotherapy the fever subsided and after receiving 
■500 c.c. of blood the patient was discharged on Novcmbei’ 19. 

Twice during the next six weeks she was readmit led for colicky jmin, nausea 
and vomiting, abdominal di.stention, and obstipation. An x-i‘ay of the abdomen 
showed multiple fluid levels in the intestines, and a diagnosis of inte.stinal ob- 
was made. The condition re.sponded jjromptly to the use of a 
Aliller-Abbott tube, but after relief of the obsti-uction there was a tendency for 
I’ocurrenee of the attacks of abdominal pain. On one of these occasions the pa- 
tient again fainted. 

On April 10, nine months after the onset of the last menstrual ])eriod, the 
patient developed rhythmic jiains and was admitted to the obstetric ward. The 
abdomen was enlarged to the size of a term pregnancy, and fetal heart tones 
^ere heard in the right lower quadrant. Small parts could not be outlined. 

he cervix was long and the os closed. Posterior to the cervix a firm mass 
aiout 6 em. in diameter could be felt. Anterior to the cervix two smaller nodules 
M ^ ^hlt. A diagnosis of uterine pregnancy at term with uterine fibroids 
ocKing the pelvic outlet was made. It \va.s decided that delivery should be 
^psarean section. Five hundred cubic centimeters of blood were given 

Ole taking the patient to the operating room. 

T)vp opening the abdomen a large oval mass which was thought to be the 
yhs found. This was opened, and a 2V2-pound living male child 
uter^ without difficulty. It wms then seen tliat the mass was not the 

Dncip A abdominal pregnancy. The sac showed a rent in its 

nlapon+°^' ^ cavity contained several old organized blood clots. The 

abrlom- adherent to the transvci’se colon, small intestines, and posterior 
befm-P^”^^ .^^Bidus was the ma.ss that had been felt in the cul-de-sac 

operation, and it showed two fibroid nodules on its anterior wall. 

site ^ oporation the fetal sac had been opened through a part of the placental 
u,,/ hleeding here wms free. No attempt wms made to remove the placenta, 
"aii/P^^^n Pi’ofuse bleeding from the depth of the sac. Three five-.yard 
neritnTf° 1 pushed into the sac, and the edge of the sac anchored to the 

fhe drahis abdomen was closed, allowing space only for the exit of 

stimni^^^+ patient’s condition was poor during the operation. She received 
roniT) 1,250 c.c. of blood while in the operating room. On leaving the 

'^id not^^' pressure was 75/30, pulse 120. She was treated for .shock but 
I’cspond, and died four hours after operation. , Pennission for autopsy 
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time in the breast miUc, using the methods of IViteb.sky, Andenson, and Heide.’" 
Agglutinins were observable again in the maternal serum one month after de- 
livery, demonstrable in the undiluted serum, but six weeks from the child’s 
birth all Eh antibodies had disappeared from the maternal cireulation. 

Case 2. — ^Mrs. A. L., was Group 0, Eh negative. The husband was Group 
A, Eh positive. The history includes one living and well child, 5 years old, 
not available for te.sts, and one miscarriage at four months which occurred tAvo 
years after the birth of the first child. Baby L. Avas born after a five-hour 
labor, a female child. Group A, Eh po.sitive. Blood findings on the third day 
of life shoAA’ed red blood celLs, 5,320,000; Avhite blood cells, 10,200; hemoglobin 
15.5 Gm,, erythrbblasts 2/100 AA'hite blood cells. Except for a very slight jaun- 
dice, the baby progressed normally. Neither liver nor spleen AA-as enlarged. 
The child AA'as artificial!}^ fed. Agglutinins Avere demonstrable in the baby’s 
blood, Avith no blocking antibodies obserA'able; this AA'ork Avas done on the same 
day as the blood counts. 

When six months pregnant, Mrs. A. L. had Aveak blocking antibodies in 
undiluted serum. These persisted Avithout apparent increase in strength and 
at delivery at term, both anti-Eh agglutinins and blocking antibodies AA^ere 
found in the maternal serum. Blocking antibodies AA’^ere present in a 1:3 
dilution, and agglutinins could be demonstrated in a 1 :10 dilution, using titra- 
tion methods. Undiluted breast milk agglutinated Group 0, Eh po.sitive cells. 
At six AA'eeks after delivery, agglutinins had disappeared; blocking antibodie.s 
AA’ere still present in undiluted serum. 

Case 3. — Mrs, L. E,, Gi'oup A, Eh negative. Her husband AA’as Group AB, 
Eh positive. There Avas one living child, a normal 10-year-old, by a former 
husband,. This child Avas Group A, Eh positive. There Avere tAA'O miscari’iages, . 
both at tAA’O months, one five years and one seven years after the birth of the 
fir, St child. Baby E. Avas born after a six-hour labor, a female child, Gi’oup B, 
Eh positive. Blood findings one day after delivery .shoAved I’ed blood cells 
4,120,000; AA’hite blood, cells, 11,150; hemoglobin, 15 Gm.', erythrobla.sts 4/100 
AA'hite blood cells. Except for .slight jaundice, the child progressed noi’raall,y, 
AA'ith no other findings suggestive of hemolytic disease except the Ioav red cell 
count. The maternal blood shoAA'ed agglutinins through a 1 :3 dilution of serum, 
Avith no blocking antibodie.s, six Aveeks before delh’ery. These Avere present, 
but in no higher titer three daA’s after deliA’cry, but had disappeared in six 
Aveeks. Breast milk AA’as not tested. 

Case 4. — ^l\Ir,s. M. G., Avas Group B, Eh negative. The history had no mis- 
carriages. The hu.sband AA’as Group B, Eh positiA’e. Taa’o older chiidren, a three- 
yeai’-old girl and a five-year-old boy, Avere both Group B, Eh positiA'e. Baby 
G., a male child. Group B, Eh po.sith’e, AA’as bom after an eleven-hour labor. 
One day after delB’ery the blood findings AA’ere red blood cells, 5,920,000 ; Avhite 
blood cells, 14,800; hemoglobin 18 Gm,, erythroblasts 35/100 white blood cells. 
Hepatomegaly and splenomegaly were not demonstrable. The child showed 
slight jaundice, but appeared othei’AA’ise normal and Avas dismissed from the 
ho.spital AA’ith the mother. Artificial feeding AA’as giA’cn from the beginning. 

There Avas no CA’idenee of maternal Eh sensitization during pregnancy, 
Tavo days after delivery, anti-Eh agglutinins Avere present in the mother s 
blood, demonstrable in undiluted .serum only. There Avas no blocking reaction 
apparent. Agglutinins Avere found in undiluted breast milk and could be re- 
covered from the child’s blood. Evidence of sensitization did not persist to 
the six AA'ceks’ period. 



MATERNAL RH SENSITIZATION AND THE 
CLINICALLY NORMAL CHILD 


Bettina B. Carter, M.S., Pittsburgh, Pa. 

(From the Institute of Pathology, Western Pennsylvania Hospital) 


S INGE the Rh factor was first described'^ and its relationship to erythro- 
blastosis fetalis noted, comment has arisen as to the discrepancy between 


the number of instances of Rh-negative mothers with Rh-positive children (one 
out of ten pregnancies) and the incidence of er 3 dhroblastosis fetalis (one case in 
200 deliveries). Various suggestions have been offered to account for this dis- 
crepancy ; the following are examples : relative permeability of the placenta 
(Levine^’®), size and combining powers of types of Rh antibody (Wien- 
er < 16 )^ susceptibilit}'- of the individual to isoimmunization, the constitutional 

factor K, postulated by Wiener,^® competition of iso agglutinins (Wiener^-), 
and the mother’s history as regards transfusion (Levine®). As an additional 
factor, it may be suggested that cases are present in which mothers show transi- 
tory agglutinins and in which the babies show slight or no apparent damage ; 

these cases are probablj’- largely overlooked in the course of a busy obstetric 
practice. 


Six cases of maternal sensitization with no evidence of erythroblastosis 
etalis in the child have been observed in the Western Pennsjdvania Hospital 
uring the two years since the inauguration of the Blood Grouping Laboratory, 
a this period there have been 3,290 deliveries, 337 Rh incompatibilities between 
roother and child, and 18 cases of recognizable erythroblastosis fetalis. In each 
0 the six eases mentioned, there was nothing apparent to suggest congenital 
emo ytic disease, jmt in each case there was a period near the time of delivery 
en maternal sensitization to the Rh factor was demonstrable. Pour of these 
eases are detailed below. 


Report of Cases 

AB I. T,, was Group A, Rh negative. Her husband was Group 

daiijrTit A 3-year-old son was Group A, Rh positive. A 5-year-old 

a available for tests. Both children were normal. Baby T. was 

bepn ^ Group A, Rh positive, bom after a three-hour labor. There had 
^^scarriages. The blood findings on Baby T. two days after birth 
ervPiT blood cells, 6,180,000 ; white blood cells 9,700 ; hemoglobin, 17 Gm., 
bahv’ 1 30/100 white blood cells. Agglutinins were demonstrable in the 

to the method of Carter and Loughrey.^ No blocking 
pahoi* found. There was no appreciable jaundice or 

nroo?.’ ^ j neither hepatomegaly nor splenomegaly was apparent. The babj^ 
mother^^^*^ normally, with artificial feeding, and left the hospital with the 

werp"^^*^ after delivery,' agglutinins demonstrable in the undiluted serum 
nnd m the mother’s blood. Anti-Rh agglutinins were found at the same 
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in pregnancy. Levine and co-Avorkers^®’ believe that failure of the develop- 
ment of clinical bemolytie disease in the child of a demonstrably sensitized 
mother is due to a relatively short duration of intrauterine exposure to anti- 
body, However, one of our cases showed demonstrable antibody when six 
months pregnant. 

Since observation of the eases detailed above, none of the four women de- 
scribed has given birth to a child, although one is five months pregnant. It 
is interesting to speculate as to what the outcomes of future pregnancies may 
be. If the capacities of the child to resi.st the harmful effects of maternal anti- 
bodies are temporary with the individual, it is possible that later pregnancies 
with Krh-positive infants will end in hemolytic disease, since the mother had 
already become sensitized. However, if the relative resistance of the child in- 
volves a genetic characteristic, it is possible that future pregnancies will also 
have a satisfactory outcome. 

In summary, four cases of maternal sensitization to the Rh factor are pre- 
sented in which clinical manifestations of congenital hemolytic disease failed 
to develop in the children. It is .suggested that this may not be an unusual 
phenomenon. Various theories are reviewed in an attempt to explain these 
findings. 
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Discussion 

Each of these four cases has in common the agglutination of the child’s 
cells and of Group 0, Eh-positive cells by the serum of the mother, which 
ordinarily is diagnostic of sensitization of the mother to the blood of the Kh- 
positive child. In each of the two cases in which there was a discrepancy of 
the blood groups between the child and the mother, the mother’s serum was 
titrated against appropriate cells to rule out isoimmunization against one of the 
blood groups. In no case was a high titer found : the highest was four plus in 
a 1:40 dilution. Maternal serums were tested for isoimmunization, using a 
number of different methods : the range was from the agglutinin tests and those 
for blocking antibodies through the newer methods employing albumin sus- 
pended cells. Each mother proved to be sensitized to the Rh factor when the 
serum was tested against cells suspended in an albumin medium, as in the 
methods of Diamond and Denton.^ None of these mothers had received trans- 
fusions for any reason. 

Doekeray and Sachs^ have reported cases in which maternal antibodies to 
hh were demonstrable wdthout clinical evidence of eiythroblastosis fetalis in 
the child. Goldbloom and Lubinski^ have cited a similar ease in their experi- 
ence. Kariher and J\Iiller° have presented two such cases. It is probable that 
these instances are more common than is generallj’’ recognized, but that they do 
not come to the attention of the clinician or the laboratory. 

^ Since both blocking antibodies and regular agglutinins are involved in this 
senes, the failure of ’ clinical hemolytic disease to develop in the children cannot 
be ascribed to the lack of one or another type of antibody. The choice would 
seem to lie between a theorj’- of inaccessibility of maternal agglutinins to the 
baby s red cells, on the one hand, or, on the other, the postulate that the child 
is relatively immune, 'whether passively or actively, to the maternal antibody. 
As regards the first alternative, this is the theory favored by Doekeray and 
• achs^; they suggest that antibodies pass the placental barrier only under cer- 
mn conditions. 'Ho-wever, in three of the four cases '^vhich we have consid- 
ered above, antibodies to Eh were demonstrable in the child’s blood. As con- 
cerus the second theory, it is possible that individual infants may vary in their 
? 'withstand the hemolytic or agglutinathm effects of the maternal anti- 

>0 ies: that the infant blood may be in’otected, either through the lack of 
Some substance necessary to complete the antigen-antibody combination or 
nough the presence of a protective element. Kariher and Miller'^ suggest that 
m secretion or nonsecretion of Eh substance by the child’s tissues may be 
‘leriufieant as regards maternal sensitization. Theoretically, if the child 
I'ore a secretor of Eh substance the antibodies would be neutralized by this 
fuaterial as found in the fetal tissue cells, and thus much of the pressure re- 
Ibe child’s red blood cells. Wiener has suggested that “X pro- 
may be the factor involved in the severity of congenital hemolytic dis- 
. According to this concept, the stage of development of the child’s serum 
proteins influences the outcome of tlie Rh negative — ^Rh positive incompatibility 




Fig. 1. Showing dilated, thin-walled blood \'e.s.sel8 surrounded by dense fibrous connective tis- 
sue. (X80.) 



Fig. 2. — A, Xliickencd blood ve.s.sel v/all.s containing smooth muscle fiber.". (,'/.i0.) 

B .Showing replacement of .stroma of the papillary' proce.s.s of the mucous of the Fallopian 
tube by^ numerou.s thin-walled blood capillarie.s. 



CAVERNOUS HEMANGIOMA OF THE FALLOPIAN TUBE 

Alex B. Ragins, M.D., and Robert D. Crane, M.D., Chicago, III. 

(From the Department of Pathology, CooTc Coiiniy Hospital, and HeJctoen InstiUite foi 
Medical Research of the Code County Hospital) 

C AVERNOUS hemangioma of the FaUopian tube has, to our Imowledge, never 
been reported in the literature. Although hemangiomas are seen quite fre- 
quently, particularly in the skin, the infrequenc3'' with which they are encoun- 
tered in the uterine adnexa makes this ease worth while to be presented in the 
literature. 

Selmedorf,^ in a review of 205 cases of tumors of the round ligament, in- 
cluded a hemangioma which, according to him, was the first hemangioma of the 
round ligament to be reported. Orth^ has reported a ease of multiple con- 
genital hemangiomas in both ovaries, sldn, and other organs of a child. Gott- 
schaUd described a ease of diffuse bilateral cavernous timnsformation in both 
ovaries. Braithwaite^ also reported a ease of angioma of the ovary. 


Case Report 

A 28-3mar-old white woman, para i, gravida i, was admitted to the Cook 
County Hospital on Oct. 18, 1937, with complaints of lower abdominal pain for 
three^ months and dysmenorrhea for one year. For the past ten 3’’ears, since 
marriage, there had been a brownish, nonodorous, scanty discharge. 

Physical examination was essentiall3’- negative except for the pelvic exam- 
ination Avhich revealed a firm, pea-sized, whitish nodule on the left labium minor, 
also adnexal tenderness bilaterally, especially on the left side where a sug- 
gestive mass was palpated. 

n clinical impression was that of tubo-ovarian disease and endocervicitis. 
Cn Oct. 24, 1937, the patient was operated upon, and a high defundectomy, a left 
salpingo-oophorectom3q and an appendectomy was performed. 

Pathologic Findings: The specimen consisted of a fundus of a uterus, left 
ube and ovary, and appendix. The amputated portion of the uterus measured 
V 2 cm. ; the wall was 16 mm., thick, pale purplish-gray in color, 
enll 2 mm. thick and purplish-tan hi color. The fimbriated 

1 ® FaUopian tube was patent, the wall was tortuous, and the mucosa 
ti ^^^^^.P^ii’Plish-gi'a3’'. Attached to the mucous membrane of the tube, near 
_ mnbriated end, was. a pol3T3oid mass which measured 1.5 b3^ 1.5 by 1 cm. 

dark purplish red mottled by areas of gre3ush white, and ap- 
cm 1 entire lumen of the tube. The ovary measured 3 by 2.2 by 1.5 

• and on sectioning contained single follicular C3'^sts up to 8 millimeters. 

oj t/ p’®^^°Pic sections were made of the nodule protruding into the lumen 
veve^l including the wall of the tube. The microscopic picture 

will composed of large, dilated, cavernous vessels filled 

ated a which replaced the stroma of man3^ of the folds of the fimbri- 

roiin 1 a FaUopian tube. IMany of the vmssels were thin- walled and sur- 

of tl ample amount of dense fibrous connective tissue (Fig. 1). Some 

showed somewhat thickened walls containing smooth muscle fibers 
^A). Ill addition to the vascular structures described abovm, there were 
of papillae lined b3^ high columnar epithelium whose interstitial 


(Fir 

I'enniauts 


Strom T papillae iineu 03^ nigii columnar epitiielium wnose interstitial 
a was replaced bi* numerous smaU, dilated blood capillaries surrounded by 
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Summary 

A case of cavernous liemangioma of the Fallopian tube is reported, the 
first to appear in the literature. A brief discussion as to the pathogenesis points 
to the lesion herein described as a true neoplasm. 
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loose- fibrous connective tissue (Fig. 2B). In other places the supporting stroma 
of the folds were thin and relatively avascular (Fig. 3). Many of the blood 
vessels in the wall of the Fallopian tube were markedly dilated and filled with 
blood. On the basis of the above findings a diagnosis of a cavernous capillary 
hemangioma of the Fallopian tube was made. 

The patient made an uneventful postoperative recovery and was discharged 
from the hospital on Nov. 2, 1937. 





Sar-.d 








jg’. 3. Papillary process of a Fallopian tube, lower center, showing delicate stroma supporting 

the columnar epithelial cells. (X230.) 

Discussion 

lor)' microscopic appearance of the tumor mass described in the Fal- 

QmT evident to ns that we were dealing with a true vascular 

p asm, particularly' since many of the cavernous vessels demonstrated the 
1)1n fibrous connective tissue surrounding the thin-walled, dilated 

bpp finding supports the view of Borst and Bindfleiseh,® who 

an + fibroeelliilar growth in and about the wall of the capillaries play 
fibrn in- the development of the tumor. The retraction of this 

ehanieal has' tends to shorten tlie vessel resulting in dilatation on a me- 

caveim^ other factors which may be involved in the production of dilated 
the vi vessels, one can eliminate torsion or trauma in this case since 

in theV 1 1 tissue was apparent and no extravasation of blood was noted 

lu- til f ^ tube. Inflammatory changes, we feel, as characterized 

tiimoi^ formation of vascular granulation tissue, does not .play a role in the 
st here. In our case the folds are well preserved and the support- 

the of tlie folds, in places, shows a marked angiomatous appearance of 

leiicoe\T^^ oa^laries with no infiltration of lymphocytes or polymorphonuclear 
the characteristic vascular angiomatous structure is not ap- 
parent the normal stroma prevails, 
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X-ray of tlie specimen in botli anteroposterior and lateral views revealed 
a complete vertebral column with bodies, spinous processes, and transverse 
processes well made out, as well as the bones of all four extremities. 

On section of the mass, calcification extended inward for a distance of % 
cm. Necrotic material was densely scattered within deposits of calcium salts. 
Microscopy shows no ti.ssue Avhich could be definitely identified histologically, 
and there was a dense and irregularly clumped infiltration by calcium salt 
deposits. The specimen was classified as a true lithopedion. 



V V ■■ 3 4; 


Fig", 1. — Lithopoedion w4th lower extremity beloAv and upper extremity above — 
shadow area, and ovoid lighter zone corresponding to head of fetus. Above is seen a loiuea 
darJter mass of tissue which is sigmoid colon attached by dense fibrous adhesions. 

Not all calcified masses in the pelvis are lithopedions. Another instance 
of a completely calcified mass in the identical location in the posterior cul-de- 
.sac is presented for comparison. This mass measured 2 bj’- 2 by 2 cm., and was 
attached by thick adhesions to the posterior uterine wall and sigmoid colon in 
the posterioi' cul-de-sac. It also pre.sentcd an incidental finding at necropsy in 
a case of ai-tei-iosclerotic heart disease and congestive failui-e. A careful his- 
tory seived to rule out a possible lithopedion in this instance. This was con- 
fii'med by the histological picture which showed calcification of lobulated fat 
tissue with presei-vation of the reticulum .structural pattern of fat tissue. The 
mass was completely calcified and the final decision was that it represented a 
calcified epiploic appendage. Several such instances have been seen in this 
laboratory and tliey undoulhedly represent secondary calcification in an epiploic 
appendage which has undergone infarction elianges due to torsion of its pedicle. 

Summary 

. A case of a true lithopedion wliieh was an incidental finding at necropsy JS 
added to the literatin-e and brings the total to 247 instances. The lithopedion 
was a.symptomatic and undiagnosed though present for at least thirty years. 

A* second instance of a calcified ma.ss in the identical location proved to he 
a calcified appendage cpiploica. 


TRUE LITHOPEDION — INCIDENTAL FINDING AT NECROPSY 
AND REVIEW OF THE LITERATURE 


A 


Leonard Brandm^vn, M.D., Jaimaica, N. 

(From the Department of Pathology, Queens' General Sospital) 

S HAS already been noted, the finding of litliopedions is now 
r~\. of the more frequent diagnosis of extra uterine pregnancy an ® ^ 

gical intervention. The incidence of 1.5 to 1.8 per cent, as quoted by > 

is acceptable', though he thought these figures were too high. 

Reevestand Lippman,^ in 1941, brought the grand total of reported cases to 
approximately 236, covering the literature of nearly five centuries, ^^^^ce ^ 

ten additional cases have been added bj’- Gigl,^ Ogden,® Wanderlej", Kel cai,^ 
Doneluzzi,® Tractenburg,^ Mayer and Berson,® Bisldnd,® Peniclq San - nna. 
All of these cases meet the requirements set forth in the classification of “ 
pedions as -proposed by Kuechenineister.^® All are single cases, many associa e 
with other abnormalities of pregnancy. These ten, with the one herein repoi e , 
bring the grand total to approximately 247 cases. _ • 

Kuechenmeister^® noted that calcification is not entirely limited to tie 
fetus, but may involve the membranes and placenta,- or be entirely limitea to 
the placenta. On this basis he proposed the division into three groups : 

1. Lithokelyphos (stone sheath or egg shell), in ivhich the membraiies alone 
are calcified and form a hard shell surrounding the fetus. The fetus ma^ 
undergo slight change only or may be comiiletely skeletonized, but is not in- 
volved in the process of calcification. 

. 2. Lithokeljqphopedion (stone-sheath child) in 'which both the membranes 
and the fetus are calcified. 

_3. True lithopedion (stone-child) in ivliich the fetus is infiltrated "with 
calcium salts and calcification of the membranes is negligible. 

The present case meets all criteria laid do'wn and is unusual in that it was 
present for at least thirty years, asj’^inptomatic, and remained undiagnosed 
during life. 

Case Report 


A woman, aged 74 years, ivas admitted to the medical service of Queens 
General Hospital with a history of rheumatic fever at the ages of 16 and 31 
years, and progressive dyspnea, orthopnea, and ankle edema. She had three 
grovTi children and recalled no episode of miscarriage, imusual menses, or bouts 
of severe lower abdominal pain. 

The patient died four days after admission. At necropsy a completely 
calcified mass measuring 7 by 5 by 3 cm. (Fig. 1) was found lying free in the 
posterior eul-de-sac attached by thick adhesions to the superior aspect of the 
posterior uterine wall and sigmoid colon. There was no encroachment on either 
of these organs. The external surface grossly revealed four calcified extremities 
With detailed impregnation of distal phalanges, and the vertebral bodies could 

oe well established. 
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MIGRATION OF OXYURIS VERMICULARIS TO LYMPH NODE 

OP, ROUND LIGAMENT 

D. Dalton Deeds, M.D., San Diego, Calif. 

(From the 'bepartment of Obstctficsand Gynecology of the -Fees- Stealy Clinic) 

I NVASION of tlie upper portion of the female genital tract by Oxyuris vermicu- 
laris is not rare. It has been found in the Fallopian tubes^ and has been 
reported as the etiologie agent in a case of pyosalpingitis.^ Goodale and 
Kirschner® found it imbedded in the peritoneum in one case and cited six other 
similar cases, all of which, including their ov/n, were in women. . They felt 
that the worm gained entrance to the peritoneal cavity by way of the genital 
tract. They also cited a reported ease of oxjniris ova in lymph glands contiguous 
to an appendix in which an adult worm was found. The present case is pre- 
sented to report the finding of the adult worm and ova encapsulated in a lymph 
node on the round ligament. So far as we are aware, this site has not been 
previously noted. 

The patient, a 26-3’’ear-old liouseAvife, reported to us two months after her 
third delivery because of lower abdominal discomfort vuth sense of pressure. 
Examination revealed a reetoeele of moderate size and an apparently enlarged 
uterus probably due to leiomyomata. Enlarged cenucal and inguinal Ijnnph 
nodes were also present. Otherwise, all physical findings were normal. The 
Friedman test was negative. The blood count was normal (liemoglobin 14 Gm., 
er;^hroc 3 des 4,500,000, and leucocytes 6,500, of wliieli 64 per cent were neutro- 
phils, 30 per cent l 3 Tnphoeytes, 2 per cent monocytes, and 4 per cent eosino- 
phils), and the Kahn reaction of the blood was negative. Because of the short 
interval which had elapsed since the last deliverj’-, the patient ^vas advised to 
postpone any surgical procedure for the pelvic condition for six months. This 
interval would also provide an opportunity to evaluate the significance of the 
l 3 Tnphadenopathy. Increase in the sjunptoms and in the size of the pelvic mass 
during the next month, however, necessitated earlier intervention. During this 
time there had been no change in the cervical and inguinal Ijunph nodes, and 
the blood count remained within normal limits. The patient therefore entered 
the hospital for repair of the reetoeele and exploration of the pelvis. 

Upon opening the abdomen the mass was found to be not an enlarged uterus 
but a large left ovarian ej^st which proved to be a benign serous cystadenoma. 
The left tube and ovary and the appendix were removed. In picking up the left 
round ligament to fasten it over the uterus in such a manner as to cover the 
raw surface, a nodule, 8 mm. in diametei’, Avas found on the round ligament not 
far from its uterine end for AA^hich no explanation Avas apparent. It Avas removed 
for microscopic study. Upon examination the nodule proved to be a lymph 
node AAUthin AAdiieh a graAud female Oxyuris vermicularis and ova AA^ere encap- 
sulated (Figs. 1 and 2). Later questioning I’CAmaled no histoiy suggestNe of 
infestation Avith the nematode, and examinations of the stool and Amginal smeam 
were negative for it. It Avas felt that the pathologic Ijunph node Avas an inci- 
dental finding and probablj^ played no part in the patient’s sjunptoms, since 
both AAmrm and ova AA’ere AveU encapsulated. The patient’s convalescence aaus 
uneventful, and she was discharged from the hospital on the thirteenth post- 
operative day. 

The microscopic picture of the hunpli node AA^hich AA^as removed Avas that of 
a granuloma. The granuloma aaus sharply circumscribed by a fibrous capsule. 
In the center, surrounded ly IeucocAi;es, Avas the cross section of the Avorra 
irregularly 500 by 600 mieroms. It AA'as filled AAuth oA^a and there AA'ere many ova 
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lying free in the adjacent area. Surrounding the worm was a wide zone of 
coagulation necrosis. Between this and the capsule was a relatively narrow 
zone of productive filDrosis which contained many young capillaries, and was 
intensely infiltrated Avith leucocytes including many eosinophils. All sections of 
the specimeri shoAved several small, discrete collections of lymphocytes lying 
just beneath the capsule. 'The appearance of these areas suggested that they 
Avere remnants of lymph node structure. 

Later, the most accessible inguinal lymph node, Avhich Avas on the right 
side, AA^as removed for study. There AA'ere considerable fibrous thickening of the 
capsule and of the trabeculae, hyperplasia of the lymphoid foUicle, a moderate 
number of eosinophiles throughout the node, and considerable thickening of the 
arteries and veins, but no parasites nor ova Avere found. 

The route by Avhich the AA^orm reached its final resting place is open to specu- 
lation. The -rich' Ij^mphatic supply to the round ligaments from the Fallopian 
tubes and uf^erus^hialces.it interesting to postulate a direct route from the uterus 
to the roun'd’Tigam.eht.by Avay of the lymph channels, but the size of the adult 
Avorm (cross section 500 by 600 microns) Avould seem to make this route an im- 
possibility. We knoAv that Avorms and ova have been found in the genital tract 
of AVomen and in the peritoneal cavity. , This route, therefore, is not beyond 
the realm of possibility even though' it is difficult to conceive that a worm free 
in the peritoneal caAuty Avould find its Avay to a l5rmph node of the round liga- 
ment AAuthout first coming to rest at some more accessible' site. The fact re- 
mains, that any indication of the manner in AAffiich the Avorm reached its final 
resting place is lacking. 


Summary 

The finding of Oxyuris vermicularis, both the adult gravid Avorm and ova, 
encapsulated in a lymph node of the round ligament, is reported. The enlarged 
lymph node Avas discoA'^ered during the course of removal of a large ovarian 
cyst. 

l am indebted to Dr. James D. Edgar, Pathologist at Mercy Hospital, and to Dr. H. S. 
Sumerlin, Pathologist at the Eees-Stealy Clinic, for the pathologic studies in this case. 
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The abdomen was then elosed as quickly as possible with sillrworm gut, in one 
layer, as the patient was not standing tlie procedure very well. She was given 
two pints of plasma during the operation and received 500 c.e. of whole blood 
on returning to her room. 

Pathologists Report. — Gross: Tile .specimen consisted of an irregular lobu- 
lated mass which had been separated into two pieces, one measuring 15 cm. by 
15 cm., the smaller mass, 11 cm. by' 6 cm. The left ovary was matted together 
with the tumor mass, and the attached tube Avas greatly elongated over the 
growth. The neoplasm was covered partly by a glistening dense capsule, outer 
surface nodular, AAuth numerous hernorrhagic areas on its posterior aspect. The 
cut surface Avas grayish AAdth areas of necrosis, degeneration, and hemorrhage. 
A small infantile uterus and a normal right tulie and ovary composed a 
separate specimen. 

Microscopic: The bulk of the tissue consisted of rather pleomorphic 
medium-sized to large tumor cells AAotli OAml or round hyperchromatic nuclei and 
abundant acidophilic cytoplasm. The cytoplasm in some areas AA^as elongated, 
and suggested muscle fiber. The larger cells AA^ere more epithelial in character. 
Cellular areas alternated AAdth rarified myxomatous tissue. There Avas diffuse in- 
filtration and focal collections Avith l3anphoc3’'tes Avhich Avas in favor of 
. dysgerminoma. There Avas also a tendency of cells to form fasciculi. The 
capillaries Avere numerous and surrounded by tumor cells. Other areas shoAved 
extensive necrosis leaving shadoAv cells. In another section, there Avas capillary 
dilatation and focal hemorrhage. Here the tumor AA^as more cellular and the 
cells Avere embryonic in type. These histologic findings Avere similar to those 
described by Meyer as being characteristic of dysgerminoma. 

After the operation, there AA^as a sudden rise of temperature to 105° F., but 
by the second postoperative day, it reached 102° F. She Avas given a course 
of penicillin Avhich AA^as continued until the temperature reached normal on the 
fifth postoperative day. While blood AA^as administered immediately after the 
operation along Avitk intravenous glucose. The patient voided involuntarily 
for several days but after a coui’se of prostigmine, she voided Avithout much 
difficulty. On the eighth day, the skin sutures Avere removed and her incision 
had healed Avell. She Avas alloAved out of bed on the seven day and AA^as dis- 
charged on the eighteenth day in an improA'^ed condition. Tavo Aveeks later, she 
was transferred to Bon Secours Hospital, Baltimore, AAdiere she AA'as given a 
I’igid course of deep x-ray therapy. The patient did not improA’^e to any great 
degree and, after a steadily doAAmhill course, expii’ed on Nov. 7, 1946, approxi- 
mately three months after her operation. 



DYSGERMINOMA OF THE OVARY IN A 7-YEAR-OLD CHILD 


Charles B. Maker, M.D., and Malcolm D. Phillips, M.D., 

Havre de Grace, Md, 

(From ilie Department of Gynecology, Harford Memorial Hospital) 

T he patient, a girl aged seven 5 ’'ears, was admitted to Harford Memorial 
Hospital on August 12, 1946, with the complaint of fever, nausea and 
vomiting, and pains in the abdomen of several da^^s’ duration. The father stated 
tliat the child had felt fairly well and that he did not notice any abnormality 
until a few days previously. The findings on admission revealed a poorly 
nourished, rather pale looking female child, who breathed with considerable 
difficulty and whose expression was rather anxious and fixed. The abdomen 
was distended symmetrically and a large, somewhat nodular tumor filled the 
entire abdomen, from the sj^mphysis pubis and extending to the xyphoid process. 
The mass was rather elastic but firm in consistency, tender in some areas and, 
as a whole, was quite fixed. The tumor did not shift with change of position; 
there were no signs of ascites or areas of fluctuation. The skin overlying the 
neoplasm was readily movable, and there were large dilated veins over the entire 
abdominal wall. The external genitals were normal for a child of her age. 
Kectal examination revealed that the lower pole of the tumor extended deep 
mto the cul-de-sac, was somewhat tender, and apparently well fixed. Tempera- 
ture, 101.6° P. ; pulse, 128; respiration, 24; red blood cells, 2,780,000, white 
blood cells, 11,200; hemoglobin, 57 per cent; 'sugar, negative; albumin, negative. 

spiamination showed a large mass in the anterior portion of the 
abdomen, displacing the colon and small intestines backward. The edge of the 
tumor could not be seen in the anteroposterior view, but the kidney shadow and 
both psoas shadows Avere obscured. Examination of the chest shoAved an eleva- 
lon 01 both sides of the diaphram; the lung fields Avere clear. Intravenous 
pyelogram shoAved very little secretion in the left l^idney. Right kidney shoAved 
marked dilatation of the kidney pelvis and ureter. One large blunted calj’^x 
as shoAvn on the left side, probably in the loAver pole. Examination seemed 

mass Avas connected Avith the genital or urinary tract rather 
than an enlarged spleen. 

almn^^ operation, there Avas found a solid tumor Avhich extended from the pelvis 
tnmrf. the xyphoid process. The incision Avas enlarged superiorly and the 
the ^ tMod by sharp and blunt dissection Avith considerable difficulty from 
cul -(1 abdominal Avail, the lateral walls of the pelvis, and posterior 

pelvir^^^^ lobulated in appearance, conformed to the shape of the 

PostPiM^ 1 abdomen, forming a mass roughly the shape of a Avatermelon. 
see thp° ' t ^ Polyic Avails had been bared .by the dissection and one could 
The tn Pfilvie vessels and the abdominal aorta which had been exposed, 

consist^*^^' arising from the left ovary. It Avas rather rulffiery in 

over In appearance and there Avere numerous hemorrhagic areas 

covered^ r posterior surface. A small portion of the anterior aspect Avas 
bA'idenc ^niek glistening capsule. The mass Avas solid throughout Avith no 
suprava^ cystic degeneration and was apparently sarcomatous in nature. A 
custom a hysterectomy, bilateral salpingo-oophorectomy Avas done by the 

broad li?"^ technique ; the stump of the cervix being suspended by the round and 
by the combined stumps then being completely peritonealized 

fully uterovesical peritoneum. All bleeding points Avere eare- 

the uost v’ ’ grams of sulfanilamide sifted into the pelvic cavity and 

cuor peritoneum closed by a continuous No. 1 plain catgut suture. 
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Pregnancy 

Glass, S. J,; The Importance of the Liver in Reproductive Physiology, West. J. Surg, 65: 

114, 1947. 

The liver plaj's a dominant role in the inactivation of the estrogens. The work of 
Talbot is quoted which showed that in female rats in whom the liver had been partially 
damaged with carbon tetrachloride the uterine weights increased almost 100 per cent. Wlien 
the rats were castrated, no such change was observed. It is concluded that the damaged 
liver, unable to inactivate the endogenous estrogen, a high estrogen level results. The author 
has reported the presence of gjmecomastic and testicular atrophy. In males suffering with 
cirrhosis of the liver, free estrogen may be recovered in the urine. Impairment of sper- 
matogenesis probably resulting from accumulated estrogen has been observed in hepatitis 
as well as cirrhosis. Such estrogen tends to suppress gonadal function in both male and 
female. Appreciation of this liver-gonadal relationship may open new therapeutic vistas 
in endocrinology. William Bickers. 

Heilman, L. M.: The Effect of Aging on the Course and Outcome of Pregnancy, J. 

Gerontology 1: 418, 1946. 

The author discusses the effect of the age of the mother in the maternal and infant 
well-being in both primiparous and multiparous women aged 35 to 45 years. The hazards to 
pregnancy which undoubtedly increase in this age group should serve as warning posts that 
additional care must be taken when the mother is over 35 years. The author states that 
many radical procedures have been advocated to bring about a successful termination of 
pregnancy but he also thinks that these procedures must be carefully evaluated before they 
can be executed. In addition to the medical complications of middle age such as heart and 
kidney disease and diabetes, the risks to the mother include the pregnancy complications of 
toxemias and myomas. He states that it has been the policy of the Johns Hopkins clinic 
and probably the teaching clinics throughout the country to allow these older patients to 
deliver normally from below if the antenatal course, pelvis, presentation, birth canal, and 
labor are all normal. He also states that it has not been the e.xperience there that the labors 
of older primiparous women are prolonged or more difficult than those of their younger sis- 
ters. However, in the ago group 35 to 39 years, abdominal delivery was resorted to in 16 
per cent of cases while in the 40- to 45-year age group, section was performed in 44 per cent 
of these cases. It would seem that the difficulties would be somewhat lessened in the case 
of the multiparas in the older age group but the author feels that this is not the case. The 
basis of maternal risk is again heart and kidney disease and diabetes while the immediate 
pregnancy complications are toxemia, myomas, together with increased incidence of premature 
separation of the placenta and spontaneous rupture of the uterus. The maternal moi'tabty 
in the age group 40 to 45 years, comprising 330 deliveries, increased to 1.8 per cent. The 
factors of malpresentation and premature separation increased in the 35- to 45 -ycar age 
group and contributed not only to the maternal but also to the fetal death rate. Age not only 
has a deleterious effect upon the mother but also upon the rate of fetal wastage and forma- 
tion. The author states that an analysis of 16,312 deliveries occurring at the Johns Hopkins 
Hospital during the last decade showed the stillbirths and neonatal mortality rate was 72.8 per 
thousand viable births in the 206 patients over 35 years. This represents a definite increase 
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Editorial 


The Third American Congress on Obstetrics and Gynecology 

The Third American Congress on Obstetrics and Gynecology was held in 
the i\Iiinicipal Auditorium, St, Louis, hlo., Sept. 8 to 12, 1947, and was highly 
successful from all aspects. 

There were more than 1,500 advance, and 500 paid registrations at the 
Congress. Actually in attendance were 1,307 of these 2,000 paid registrants, 
and over 1,000 additional people, a total of more than 2,300. The bulk, of those 
attending were physicians and nurses, but there was a generous admixture of 
others with interests touching the combined specialty. This was the largest 
attendance of the three American Congresses, including many Canadian, Mexi- 
can, and South American colleagues. They were most welcome, and a cordial 
mvita,tion is extended to them to participate in future American Congresses, 
especially the next, which is to be jointly an International, and the Fourth 
American Congress. 

The scientific sessions were well attended. Mornings were devoted to 
general meetings, in the form of panel discussions, at which the nation’s out- 
standing authorities discussed '‘Anesthesia and Analgesia,” “Cancer of the 
“Cesarean Section.” Each afternoon from 2:00 P.M. to 3:45 
t no were two, and sometimes three section meetings. Prom 4 :00 P.M. 
0 0:00 P.M. at least five round tables were held daily, and were so popular 

seats were at a premium. 

Society for the Study of Sterility, and the National Ped- 
la of Obstetric and Gynecologic Societies each wms responsible for a seg- 
frvio program, a plan truly embodying the fundamental idea of a “ con- 

feiGSS. 

More than sixty manikin demonstrations were given. These were ac- 
Second, and well received at the Third Congress. The motion 
snite t] almost too full, since each film was shown but twice, de- 

le tact the theater was in continuous operation each day. 

orirp scientific exhibits offered a wide variety of subject material. The 
fo Doctors Flexner, Vosburgh, and CoAvie of Baltimore, avIio 

as Pom i of Petal Iron and the Permeability of the Placenta to Iron 

as Demonstrated Avith Radioactive Iron. ’ ’ 

evi- booths Avere occupied by technical exhibitors, demonstrating 

gS'n^ology instrument, and service in the field of obstetrics and 

accoiYiT^^ scientific papers presented at the Amrious sessions, together AAdlh the 
panying discussions, Avill be published in a special v^olume of Transac- 
at a later date. 

gy AAms*^ ^^j®cess of the Tliird American Congress on Obstetrics and Gynecolo- 
lions decided to expand it to international propor- 

fbe JouRx Further announcements wiU appear in subsequent issues of 
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actions following blood, transfusion and drugs. In the group of accidental deatli.s, the author 
includes pulmonary embolus, pulmonary atelectasis, air embolism, acute dilation of the stomach, 
rupture of a large extragenital vessel, or aneurysm and congestive heart failure. 

For treatment the author recommends (1) continuous oxygen as cell anoxia increase.? 
the shock, (2) blood plasma in much greater quantities than is generally used in heraocon- 
centration and whole blood where hemodilution is present, and (3) adrenal cortex as a 
regulator of capillary tension. Wiluam Beejian. 

Friedman, Louis L., and Garber, J. E.: Pregnancy and Tuberculosis; the Present Status of 

the Problem, Am, Eev, Tuberc. 54: 275, 1947, 

A review of the literature is pre.sented on the effect of pregnancy on tuberculosis. 
This shows that it is now generally accepted that pregnancy has little or no influence on the 
incidence or course of tuberculosis. Therapeutic abortion is rarely indicated because of tu- 
berculosis; and should never be attempted after the first trimester of pregnancy. Tuberculosis 
must be treated in the pregnant woman as in the nonpregnant; if pneumothorax is indicated 
it should be carried out during pregnancy. Even bilateral pneumothorax may be employed 
if the disease is bilateral. One of the authors (L. L. F.) has had two patients in whom bi- 
lateral pneumothorax was done during pregnancy, who were safely delivered of normal living 
cliildren. The best results are obtained if tuberculosis is discovered and treated actively 
before pregnancy occurs. The early recognition of tuberculosis in women of childbearing 
ago will bo aided by the various methods of mass x-ray examination of the chest; their use in 
prenatal clinics is also advised. 

If the tuberculosis is discovered and treated before the patient becomes pregnant, many 
authorities believe that pregnancy should not be advised until one to three years after the 
disease has been arrested. 

When a tuberculous patient is pregnant arrangements should be made well in advance 
for hospitalization of the patient for delivery, if possible in a tuberculosis sanatorium that is 
equipped for special care for mother and child. IMien delivery is from below, episiotomy 
and/or low forceps should be emploj'ed to shorten the second stage of labor. Cesarean sec- 
tion may be done; some obstetricians con.sidcr cesarean section the method of choice for de- 
livery of tuberculous mothers, but the authors are of the opinion that it is the procedure of 
choice only when there is some obstetric indication for operative delivery, or if sterilization 
of the patient has been agreed upon. 

It has been found that 81 per cent of the children of tuberculous mothers are delivered 
alive, and that most of these children are normal in every- respect. But .special precautions 
must be taken at the time of delivery, and mother and child must be separated immediately 
to avoid infection. Harvey B. 51attiiew.s. 

Hamilton, Burton E.: Heart Disease in Pregnancy, Missouri M. A. 44: 17, 1947. 

At the Boston Ly-ing-In Hospital, 17 of every 1,000 women have rheumatic heart disease; 
these women have contributed to the maternal deaths 140 out of every 1,000 deaths. It is thus 
evident that pregnancy in a woman with heart disease constitutes a real problem to the 
obstetrician. 

Eegular examinations of a woman with cardiac disease should be made after marriage, 
as the cardiac status may change at any- time. Even the fact that a woman has surv-ived one 
pregnancy does not ensure her safety- in the ne.xt pregnancy. Pregnancy is safer for women 
who are able to live reasonably normal lives w-ithout showing cardiac symptoms and have no 
complication than in those who show signs of heart failure while normally active and who 
have some complication, especially hy-pertension. The maternal death rate in the latter 
group is IG per cent. In patients with auricular fibrillation, the outlook is still more un- 
favorable, the maternal death rate being nearly 33 per cent. - Eecurrences of rheumatic fever 
in patients with chronic rheumatic heart disease are rare in pregnancy; but mo.st of such 
recurrences occur in young women under 23 years of age. In women over 35 years of age 
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from the rate of 57.7 quoted previously for all prima gravida patients regardless of age. 
There is an additional factor which was discussed by the author. He states that there is a 
diminution of the reproductive vigor as maternal age advances and the incidence of fetal ab- 
normalities and certain congenital diseases such as mongolism and achondroplasia increases. 
He quotes the classic studies of Eleyer which seem to show that there is a tendency for 
mongoloid infants to be born to older mothers averaging 41 years. In view of all these 
factors, the author states that the greatest talisman of the young married woman is youth 
and that the formation of her family should not be too long delayed. 

The hazards of pregnancy, both to mother and child, increase with the age of the mother. 
Maternal and infant mortality rates increase, both in primiparous and multiparous women. 
The medical complications of middle age, such as heart and kidney disease, hypertension, and 
diabetes, and such complications of pregnancy as toxemia, myomas, and malpresentation in- 
crease with the age of the mother and the number of children she has previously borne. In 
addition, there is a lugher incidence of fetal abnormalities and certain congenital diseases 
from the age of 30 years onward. Since 14 per cent of all births occur to mothers 35 years 
of age and above, these hazards of pregnancy are most important and should be carefully 
watched. Edwakd C. Hughes. 


Crew, P. A. E.: Twins and Triplets, Quadruplets and Quintuplets; Some Facts and 
Fallacies, Practitioner 158: 233, 1947. ' 


Twins may be monovular or binovular; if monovular, developing from a single ovum 
fertilized by a single spermatozoon, the twins are genetically the same and of the same sex. 
Binovular twins may be of different sex and may differ genetically as any twn-siblings. The 
same statements apply to monovular and polyovular multiples. It must be remembered, 
owever, that monovular and polyovular multiples cannot always be distinguished by differences 
in their embryonic membranes. Monovulars usually have a single chorion, but if the di- 
vision into separate embryos has occurred relatively late they may be polychorionic. Similarly 
polyovulars are usually polychorionic, but fusion of the original separate membranes may have 
occurred so that they seem to be single. 


Wliile it has been suggested that a greater frequency of multiple births might be an 
the growth of the population, the author points out that premature births, 
s 1 irth, and birth injuries occur much more frequently in multiple births: neonatal mortality 
IS also higher. 


The study of twins, or of triplets, quadruplets, and quintuplets is of special interest in 
’■ogard to determining the relative importance of heredity and environment, especially in the 
cases of monovulars. Monovulars are genetically identical, and any differences that they 
present must be the result of environmental factors; such environmental factors may be 
^ rauterine or extrauterine. There are a few characteristics that are determined by hereditary 
tlie*^*'^* such as blood group, eye color, and sex, but most characteristics are the product of 
^10 interaction of heredity and environment. Comparative studies of monovular and poly- 
'mar multiples would also be of value in determining the relative importance of etiologic 
in disease the predisposition of the individual and the immediate provocative cause 

sci Because of this, special attention should be given to multiples, as 

j methods of prevention and treatment of disease depend upon accurate Imowledge 

Harvey B. Matthews. 


Pregnancy, Complications 

^uison, Herman W.: Sudden Death in Obstetrics, Arizona Med. 3: 225, 1946. 

sudden death occurs in the obstetric patient the causes may be.,reduced to residuum 
^^^tutvic • shock, (2) hemorrhage, and (3) combination of shock and hemorrhage, 
gro^ shock as the cause of sudden death in the obstetric patient comprises the largest 
tocia^f appears most frequently in cases of (a) pre-eclampsia and eclampsia, (b) dys- 

a rom any cause followed by exhaustion, dehydration, blood loss, and (c) anaphylactoid re- 
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after the suppositories were inserted by the slide-cell technique. Significant levels of peni- 
cillin were found in the blood after one, two, or three suppositories, the levels being somewhat 
higher after vaginal than after rectal suppositories. Vaginal penicillin suppositories were used 
in a small group of ambulatory patients with acute vaginitis; this resulted in rapid symp- 
tomatic improvement and local healing. The results of these studies indicate that penicillin 
suppositories might be used as a routine measure in preparing patients for delivery, especially 
when premature rupture of the membrane has occurred. Penicillin suppositories might also 
be used in preparing patients for cesarean section and for vaginal or abdominal hysterectomy. 

Harvey B. Matthews. 


Radiation 


Haman, John O.: X-Eay Irradiation to Promote Ovulation, West. J. Surg. 55: 107, 1947. 

X-ray irradiation to pituitary and ovaries for the treatment of amenorrhea is again 
recommended. The observation that fetal abnormalities in certain animals may occur in the 
second or last generation following irradiation has militated against its use in the human. 
The author believes that its danger has been exaggerated. The basal temperature curve has 
been used as a basis for determining the ovulation salvage following treatment. The technic 
employed has varied, but in each case the pituitary and ovaries were radiated. The number 
of treatments was three. 

Eighteen patients were treated and of this group 12 who.se chief complaint was sterility 
and amenorrhea became pregnant. The offspring were normal in all the patients who carried 
to term. Eestoration of normal menstrual function as shown by basal temperature and biopsy 
was obtained in 71 per cent of 32 cases with secondary amenorrhea. 

, In a discussion of this report Dr. Eubin confirmed from his own experience the ob- 
servations here recorded and states that low dosage, irradiation of the pituitary and ovaries 
in amenorrheic, sterile women is today the most satisfactory method of treatment, 

William Bickers. 


Venereal Diseases 

Olansky, Sidney, and Beck, Eobert; Eapid Treatment of Prenatal Sjqjliilis, Am. J. Sj-ph. 

Gonor. & Ven. Dis. 31: 51, 1947. 

The authors give the following conclusions on this article : 

1. Intensive treatment of prenatal syphilis offers the best outlook for the prevention 
of congenital syphilis. It is essential that quantitative serologic tests for syphilis and careful 
physical examinations bo performed monthly- during pregnancy so that in the event of infec- 
tion, reinfection, or relapse, re-treatment may be instituted in time to prevent congenital 
syphilis. 

2. Intensive anti syphilitic treatment even late in pregnancy results in a very high in- 
cidence of nonsyphilitic infants. 

3. The cord serologic test for syphilis appears to be of little value in a diagnosis of con- 
genital syphilis. 

4. The incidence of untoward reactions in all three regimes here employed was very low, 

particularly- with the schedules employ-ing penicillin alone and penicillin, arsenic, and bismuth 
in combination. C. 0. MaIjANP. 

Porter, J. E.: The Positive Serological Eeaction Is Not a Diagnosis of Syphilis, Illinois 

M. J, 71: Eeb., 1947, 

A plea is made for wider recognition of the prevalence of false positive serologic tests 
for syphilis. The author points to the nonspecificity of these tests and the variety of disorders 
of serum protein which will give positive reactions. He therefore urges that a diagnosis of 
syphilis should .rest on clinical as well as laboratory data, and that treatment should bo with- 
held until such definite clinical evidence is forthcoming in any- given patient. S. B. Gu.sberg. 
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there are twice as many instances of congestive heart failure during pregnancy as in younger 
women. The safest age period for pregnancy in cardiac patients is, therefore, between 23 
and 35 years of age. Involvement of the mitral valve alone is more favorable than involve- 
ment of the aortic valve alone. The most favorable cases are those in which there is only 
moderate enlargement of the heart and a loud apical systolic murmur. 

A study of the time of occurrence of heart failure in pregnancy in cardiac patients 
and of the circulatory changes in normal pregnancy shows that failure does not occur in un- 
complicated cardiac cases before the sixth month of pregnancy; it is most frequent in the 
seventh and eighth months; and rare in the ninth month; and that the circulatory load of 
pregnancy begins to become heavy in the sixth month, increases in the seventh and eighth 
months, and decreases again in the ninth month. Therefore delivery before term is not in- 
dicated in cardiac patients, as the circulatory load is decreased near term. 

Throughout pregnancy the cardiac patient must be under careful supervision and on a 
carefully planned regime which must be followed exactly. If the patient shows signs of 
embarrassment of the circulation and respiration, her activity must be still further restricted. 
If symptoms of congestive heart failure develop, she must be kept in bed under hospital 
conditions. Both sodium intake and fluid intake should be restricted in cardiac patients 
during pregnancy. • With such a regime the maternal mortality of cardiac patients can be 
reduced, and, in the author ’s experience, has been reduced. 

Studies of hypertension in pregnant women have indicated that women with hypertension 
are no better off than women with rheumatic heart disease in relation to the risk of pregnancy. 
Much more study of hypertension in pregnancy and of the effect of pregnancy on hyper- 
tension is necessary. Harvey B. Matthews. 


Puerperium 

Perabo, Franz: Investigations Upon the Shift of the White Blood Cell Count and the Sedi- 
mentation Rate in the Afebrile Puerperium, Gynaecologia 122: 15-62, 1946. 

Perabo, at the University of Zurich Woman’s Clinic, conducted unusually detailed in- 
^estigations on the hemoglobin, the total white blood cell counts, differential white blood 
cell count and the hematocrit determinations upon nearly 200 afebrile puerperal cases. Nearly 
^ tile cases were examined in the delivery room with decreasing numbers upon the fifth, 
ninth, twenty-first, and forty-second postpartum day; 217 cases at the time of delivery, 195 
cases upon the fifth and ninth days; 45 cases, the twenty-first days, and 26 to 30 cases upon 
the forty-second day. 

200 cells for each count, modified Giemsa stain and biostatistical methods, the 
nu or observed that the leucocyte count was slightly raised (12,100 with a mean deviation 
0 ,000) during labor, became approximately normal on the fifth day (7,900 wuth a mean 

cviation of 1,800) and absolutely normal on the ninth day postpartum (6,900). Perabo 
mu leucocytes in the puerperium of more than 1,000 above the 6,900 figure 

m ^ special cause and not ascribed to the puerperium itself, 

creaco ®®^™®Mation rate accelerated up to 50 mm. during labor showed a gradual de- 
although still remaining slightly increased over the average nonpuerperal figure 
>e end of the sixth week. The author was unable to demonstrate any significant correla- 
hemoglobin on the sedimentation rate. The article is well illustrated with 
es and charts. C. p;, PoLSOME. 


® ^ y, Sam B., Randall, Lawrence M., and Hosfeld, S. Marjorie: Levels of Penicillin 
^ the Blood After the Use in the Vagina and Rectum of Suppositories Containing 
enicillin Calcium; Preliminary Report, Proc. Staff Meet., Mayo Clin. 21: 401, 1946. 


^vere study suppositories containing 100 units of penicillin calcium 

the ^ ^ rectum or vagina of postpartum patients without complications, wliile 

caces'^*^^^! ^ cases the suppository- was placed in the vagina, and in 33 

^ he rectum. The level of penicillin in the blood was determined three and five hours 



Correspondence 


Some Comments on Hysterosalpingography 

To the Editor: 

In the June, 1947, issue of the Journal, Dr. Paul Titus wrote on “Oil Embolism From 
Hysterosalpingography.” He emphasized three distinct points and these are repeated hclo^v. 

First, Dr. Titus said that “altogether too many hysterosalpingographies are being 
performed.” He restricts the use of hysterosalpingography to only those cases where the 
desired -information cannot he obtained by tlie Eubin test. 

Second, he maintained that “iodized oil should not be used as the opaque medium 
because it is a foreign body remaining as such wherever it is injected. It is not absorbed 
and eliminated, but remains encysted within the pelvis when passed tlirough the tubes, or 
becomes a highly dangerous embolic agent if accidentally injected into a vein.” Titus 
advocates the use of an aqueous Skiodan-acacia mixture whenever hj'sterosalpingography is to 
be resorted to. 

Finally, he stresses the importance of proper technique in hysterosalpingography in order 
to preclude hazards from this procedure. 

Dr. Titus’ remarks have evoked the following comment. With his first two points I 
take qualified exception, and with his third point I am m wholehearted accord. 

Contrary to .Dr. Titus ’ opinion, I have found that far too few hysterosalpingographies 
are being performed today, even though they are indicated. True, too many are being im- 
properly and carelessly performed, but certainly a technique should not be condemned when the 
fault lies with the operator. One would not junk the automobile because there are far too 
many drivers who handle cars recklessly. It should be our purpose, rather, to insist that 
definite precautionary and safety measures be employed. As a matter of fact, the judicious 
use of hysterosalpingography in the hands of trained technicians is rapidly becoming one of 
the most important implements in the diagnosis and treatment of female sterility., Dlustra- 
tive of tills point, Eutherfordi has recently shown the value of repeated iodized oil instilla- 
tions in women who were unable to become pregnant. 

I also am not unaware that some iodized oil preparations (notably those used 'abroad 
from where most of the embolic phenomena have appeared in the literature) may act as foreign 
'bodies and may be slowly, if ever, absorbed. However, there is an iodized oil available” 
manufactured and sold by an American concern, which is absorbable when used in physiologic 
amounts. From my experience it is obvious that the peritoneum can absorb the small amount 
of'tintra-abdominal iodized oil required for use in hysterosalpingography. In 87 successful 
• pregnancies following the iodized oil technique, follow-up x-rays were obtained at about the 
fifth month of gestation or as soon as fetal parts were discernible. Owing to the fact that not 
more than to 5 c.c. of iodized oil had been used for each hysterosalpingographj-, no ewdence 
of the opaque substance could be found in the peritoneal cavities of 82 of the patients. 
In four of the cases, the "opaque substance was barely visible; while in only one patient 
was definite evidence of unabsorbed oil found. Ko sj-mptoms were referable to the oil 
and, the pregnancies progressed without mishap. 

It would seem, from the- recent scientific exhibit of Brown, Bradbury, and Jennings^ 
held at the A. M. A. Centennial in Atlantic City, that Dr. Titus’ beliefs concerning the 
absorption of iodized oil were confirmed. However, when Dr. Irving F. Stein of Chicago and I 
discussed -the x-ray plates with Dr. Jennings at the booth, she readily admitted that greater 
quantities of iodized oil had been instilled intraperitoneally than wore necessary for actual 
testing. The point I stress is, that where 4 to o c.c. of iodized oil are used rather than 
9 to 10 c.c. there exists little or no problem of oil absorption. 

•G. D. Searle and Co. of Chicago manufactures Jodochlorol, a satisfactory Iodized and 
chlorinated peanut oil combination. 
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Gucrriero, Wm. F., and Mantooth, W. B.: Ssrpliilis of tlie Cervix, South. M. J. 40: 261, 
1947. 

The cervix is a common portal of entry for the Spirocheta pallida. The chancre of the 
cervix, duo to its environment, loses very early in its development the characteristic indura- 
tion and rolled edges, its appearance soon becoming indistinguishable from a simple erosion. 
Sccondarj' lesions of syphilis are gray-white in color which may resemble other benign cervical 
lesions. Eepeated dark field examination is necessary for differential diagnosis. 

William Bickers. 

Anatomy 

Zamhonini, Annibale: Abnormalities of the Umbilical Cord, Eivista Italiana di Ginecologia 
28: 60-75, 1945. 

In a series of 10.295 placentas which were studied at the Medical College of Bologna by 
Zamhonini in regard to abnormalities of the umbilical cord, phenomena of the cord of varied 
categories were found. A wide variation in the length of the cord was noted. The length of 
tlio cord averaged 50 cm., the shortest cord measuring 20 cm., twelve cords being longer than 
100 cm., the largest reaching the extreme length of 170 centimeters. 

None of the verj’ rare phenomena such as hematomas, real tumors, true or false cysts 
were found in this survey. Twisting of the funis was frequently present, in no case, however, 
tlio coiling being such as to endanger the fetal life. True and false knots also frequently oc- 
curred, hut again neither of them involved serious conditions. 

Velamentous insertion of the funis w’as present in 48 cases (0.46 per cent), and 
eventuated two cases of fetal -death in prematurely born twins. 

Absolute shortness of the cord (less than 30 cm.) was present in 45 cases (0.43 per cent), 
iind of the.«e, 36 did not exert deleterious influence on the course of delivery; death occurred, 
however, in two cases in which the cord measured 20 cm. and 25 cm., respectively, a length not 
compatible with normal delivery. 

Excessively long cords were largely represented; no deleterious consequences, however, 
"ere noted, except in cases in which the abnormal length was associated with loops, the cord 
being wrapped around portions of the fetus. 

_ Loops were present in 1,185 of the cases, in 1,166 cases the child’s neck being encircled, 
'll 19 cases the loop of the cord wrapped around different portions of the fetal body. In 
C'cn cases, fetal death occurred, which corresponds to a mortality rate of less than 1 per 
co.it. Presentation of the cord occurred in only seven cases with no complications. 

1 relapse of the funis occured in 43 cases, and resulted in death of the fetus in 19 

*-0s. i.e., in 44 per cent of the cases, which is not too high a percentage for this serious 

complication. 

True knots were found in 57 cases, in six cases of which they were fatal to the fetus, 
't deleterious influence of the abnormalities of the cord in this quite comprehensive series 
's ower than usually quoted. Gemma BARzn.Ai. 

Abortions 

"Sscll, P. B., Jr.: Abortions Treated Conservatively, South. :M. J. 4: 314, 1947. 

f. -I miide for the conservative management of abortions. Conservative treatment 

c< only thirty-five times in a total of 2,406 cases of incomplete abortions. A comparison is 
'clneon the uterus recently aborted and the uterus following full-term delivery. The pla- 
mor^ C4irly months of pregnancy is less firmly adherent to the uterus and, therefore, 

do-'I ^^P'^^led once the cervix is dilated. Dilatation and curettage with packing was 

... 1 of patients with abortions, spontaneous and criminally induced and 

if,. '■l^ges of gestation. Uncontrolled hemorrhage was the chief indication for surgical 

Conservative treatment consisted of the usual .supportive treatment and 1 c.c. 
o-l • ^ P'^oitrin as required for bleeding. In those cases where operation was performed, 
^ sponge stick was used. Control of infection was the greatest problem, but during 
^c.•^r^ ponieillin and streptomycin have .‘Strengthened tlie therapeutic hand. 

William Bickeils. 



Item 


American Board of Obstetrics and Gynecology, Inc. 

Examinations 

The next written examination (Part I) for all candidates will be held in various cities 
of the United States and Canada on Friday, Peb. 6, 1948, at 2:00 p.ji. Candidates who suc- 
cessfully complete the Part I examination proceed automatically to the Part II examination 
held later in the year. 

A number of changes in Board regulations and requirements were put into effect at 
the last annual meeting of the Board held in Pittsburgh, Pa., from June 1 to June 7, 1947. 
Among these is the new ruling that the Board does not subscribe to any hospital or medical 
school rule that certification is to be required for medical appointments in ranks lower than 
Chief or Senior Staff of hospitals, or Associate Professorship in Schools of Medicine, for 
the obvious reason that such appointments constitute desirable specialist training. At this 
meeting the Board also ruled that credit for graduate courses in the basic sciences which 
involve laboratory and didactic teaching rather than clinical experience or opportunities will 
be given credit for the time spent up to a maximum, period of not more than six months, 
regardless of the duration of the course. 

Applications are now being receh'ed for the 1948 examinations. Closing date for 
these applications will be Nov. 1, 1947, 

•For further information and application blanks address Paul Titus, M.D., Secretary, 
1015 Highland Building, Pittsburgh 6, Pa. 

Paul Titus, M,D, 
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Dr. Titus also pointed out that every once in a while a patient is encountered sensitive 
to iodized oil, and will react to it. Certainly, those who have used Skiodan extensively 
realize that this preparation is also not without its allergic and untoward reactions. 

Finally, I am in complete agreement with Dr. Titus in stressing the importance of 
proper teciinique in hysterosalpingography. Any physician who blindly disregards pre- 
cautionary measures and haphazardly shoots 10 c.c. of a foreign substance into anybody’s 
peritoneal cavity should be called to task. Par too many tests are being performed with a 
10 c.c. syringe filled with a foreign substance, the syringeful emptied into the uterus without 
regard to manometric pressure or force. Par too many are being performed too close to the 
time of the menstrual period. Far too many are being performed too soon after a curettage 
or endometrial biopsy. Far too many are using cannula tips that are crushing and damaging 
to the tissues of the cervix and uterus. 

There is no excuse today for the physician who does not employ every available safe- 
guard in tho performance of hysterosalpingography. It was with this in mind that Becleres 
and Jarcho,4 twenty or more years ago, each perfected a manometric instrument and sug- 
gested a fluoroscopic technique in the performance of uterotubal x-rays. It was what I had in 
Diind when I took the best features of Beclere’s Hysteroraeter and Jarcho’s Pressometer 
and then conceived the Gynograph^ which allowed me to perform 1,400 consecutive hystero- 
salpingograpliies with iodized oil without a single instance of venous intravasation or embolism. 

If tho physician performing hysterosalpingography will but make use of every pre- 
cautionary measure in this intra-abdominal technique, cases of pulmonary embolism like the 
one reported by Ingersoll and Bobbins , g in which these authors acknowledged that their 
procedure was “ill-advised,” can be eliminated. 

Again I reiterate, let us not condemn a procedure, which like exposure to gamma rays 
can do much good, but which 'when used wrongly can wreak havoc with human life. 

Abner I. Weisman, M.D. 

1160 Fifth Avenue 
New York, N. y. 

July 12, 1947. 
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Ju liic Editor: 


Reply by Dr. Titus 


^ ° withstanding Dr. Weisman ’s comments, I have no changes to make in my original 
W’as, in effect, that uterotubal insufflation with gas or air (Eubin test) is 
rad'o^^ Jiugnostically sufficient in the majority of cases; that injection of certain 

substances for hysterosalpingograpliy is relatively dangerous, with reported 
many should not be made an unnecessary substitute for uterotubal insufflation, as 

proD * ‘ Br. Weisman, seem to suggest; and that when such injections are made, upon 

m ications, proper technique should be used to avoid accidents. 

Paul Titus, M.D. 

Eittsburoh, Pa. 

August 15, 1947 
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cinoma of the uterus ; this would seem to deprive workers in this field of a proper 
genetic substrate upon which to attempt the provocation of abnormal response 
by growth-stimulators. Yet much significant work has been done, 

Overholser and Allen^' produced atypical growth in the cervix of mon- 
keys by combining prolonged injection of estrogens vdth trauma to the cervical 
epithelium. This abnonnal gro\vth response was certainly a form of hj’per- 
plasia rather than carcinoma, but it did resemble certain borderline cervical 
lesions which we are now learning to recognize in the human being. Engle 
and Smiths® and Zuckerman^'^ also reported failure to obtain uterine car- 
cinoma in monkeys by long-term estrogenic stimulation. In the years 1934 to 
1939, a variety of atypical growths were reported following estrogen injection, 
but certainly few of these could be definitelj’- classified as cancer, and still fewer 
significant!}' related to sijontaneous human tumors^®'-'* Laeassagne’® described 
rather active squamous metaplasia in the uterus of a moime treated with estrone. 
This tissue contained numerous mitotic figures and invasion of the submucosa 
at one point, but no metastases. Perry and Ginzton-® reported the production 
of uterine carcinoma in a few mice of a gi’oup which had received both theelin 
and 1 :2 :5 :6 dibenzanthracene. 

The studies of Allen, Gardner, and their co-workers were finally fruitful 
in producing true carcinoma of the cervix in mice b}’’ prolonged e.strogen stim- 
ulation.^®'^® In 1938 they reported eighteen invasive cervical tumors produced 
in mice; these tumors metastasized to lymph nodes and could be transplanted 
to several generations of hosts. In 1941 and 1942 they reported significant num- 
bers of cervical carcinomas i^rodueed in hjdn’id mice by chronic estrogen ther- 
apy. Miller and Pybus®° reported similar results in 1942, 

Thus a notable accomplishment had been attained : the production of malig- 
nant uterine neoplasms with estrogens in rodents, ordinarily resistent to the 
spontaneous growth of such tumors. 

The reports of Burrows®” and Greene®^ concerning spontaneous adeno- 
carcinoma of the endometrium in rabbits must also be regarded as significant. 
Both these workers encountered evidence elsewhere in the body suggesting an 
endocrinopathy in these tumor-bearing animals. Greene described preceding 
toxemia and liver damage with a period of infertility and “cystic endometritis” 
leading up to tumor formation and he interpreted these findings as evidence of 
abnormality in the pattern of internal secretions. Naturally in speculation 
about abnormal growth patterns in these animals one is attracted to implication 
of the estrogens. 

Since species differences evidently are of considerable significance in the 
study of abnormal gro^vth of the endometrium, evidence of an endocrine-tumor 
relationship in the human being is important. We have studied this problem 
clinically and histologically in respect to abnormal endometrial growdh, and wish 
to present data in the following categories: (a) the stimulating effects of 
functioning ovarian tumors; (b) hjqjerplasia of the human endometrium fol- 
lowing prolonged estrogen administration; (c) adenocarcinoma of the human 
endometrium following prolonged estrogen stimulation; (d) relation of hyper- 
plasia of the endometrium to the development of adenocarcinoma. 

(A) Response of the Human Endometrium to Granulosa Cell Tumor of the 
Ovanj . — A natural, if uncontrolled, experiment in prolonged estrogen stimula- 
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PRECURSORS OF CORPUS CARCINOMA ESTROGENS AND 
' ADENOMATOUS HYPERPLASIA 

S. B. Gusberg, M.D., New York, N. Y. 

(From the Sloanc Hospital for Women, and the Department of Ohstetrics and Gynecology, 

Cohm'bia University) 

QTUDY of gi'owili-stimvilalmg sul)stances in relation to the female repro- 
dnctive ti’act leads one shortly to a consideration of the role of estrogens in 
carcinogenesis in these organs. The intense sliinnlating effect of estrogenic 
.substances ,011 growth of the endometrium is well known, and one can readily 
understand the logic of investigators who have sought an explanation for ab- 
normal uterine growth in this group of endocrine substances. With the ac- 
quisition of knowledge of substances which demonstrated both estrogenic and 
carcinogenic activity in experimental animals,^ a fresh impetus entered these 
investigations. Since that time a great body of knowledge has accumulated con- 
cerning the endocrine-tumor relationship. The uterine implications of this 
york have been ably reviewed at various stages of its development by workers 
intimately connected with this field: Loeb, 193b f Taylor, 1938 Allen, 1938;* 
Gardner, 1939;'^ Loeb, 1940;” Allen, 1940;' Greene and Brewer, 1941;® Allen, 
1942;'’>^o Taylor, 1944;** Nathamson, 1944-;*- and Burrows, 1945.*® 

Study of the evidence for carcinogenic activity of e.strogenic substances in 
experimental animals underscores the importance of species dift’erences and the 
genetic factor. However, knowledge of this importance of a genetic factor in no 
nianner vitiates the significance of the growth-stimulating activity of estrogens 
lu these animals, and it is a fact that carcinoma of the cervix has been produced 
JU mice by prolonged injection of e.strogens. It is an interesting fact that a 
properly susceptible tissue is needed for this abnormal growth response, but if 
oiic accepts the broader concept of tlie term cai’cinogenesis, one cannot deny 
xueh an activity to the estrogens in certain laboratory animals. 

It is perhaps unfortunate for such inve.sligalion.s that the commonly irsed 
Uuoratory animals — rodents and monkey.s — rarely develoj) siiontaneous ear- 


V 1 The Editors accept no rospon.sibilitv for views and statement.': of authors as pub- 

ied in their '‘Originid Communications. 
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developed cystic glandidav Jiyperplasia, but others sliow greater activity, vitli 
papillary buds in the glands, extreme ci'owding ol! glands, heaping up of the 
epithelium, and sometimes more eosinophilic staining — all qualities which we 
have noted in endoinetria stimulated by exogenous estrogens. One can place 
these hjqierplastic endoinetria in a graded progression of activity which moves 
quite readily toward the malignant one (Figs. 1 to 7), 



Fife'. 2. — (X2 J0) Pale .sUiining' jjlands\ niiklly papillary pattern. 



Fig. 3. — (X210) Intragiandular budding .‘icattered tlirough endometrium whicli otlieriyi.ie .‘.liowK 

ordinary hyperpla.stic pattern. 

This accumulating evidence of the a.ssociation of estrogen-producing 
ovarian tumors with corpus carcinoma together with data obtained from .study 
of the pattern of adenomatous hyperplasia produced in such cases are cei'tainly 
suggestive of an estrogen-cancer rclatiomship. 
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tion of the post menopausal human uterus is set up in the patient who develops 
a granulosa cell (or theca cell) tumor of the ovary : these patients are fre- 
quently advanced in' years, the estrogen stimulation is prolonged, and it lacks 
ihythmicity or interruption, for there is no regular corpus luteum formation to 
modify the constant estrogenic effect. The finding of hyperplasia of the endo- 
metriuin in patients harboring such an ovarian tumor is well Imown. If pro- 
longed unopposed estrogen stimulation can produce endometrial carcinoma in 
individuals of such an age group,^- one would expect a significant percentage of 
tliose patients — if they possess the proper genetic background to make them 
cancer susceptible — to respond with endometrial malignancy. There have been 
increasing reports iri, the recent literature pointing to the fulfillment of this ex- 
pectation. Many authors have submitted reports increasing the impression of a 
relatively high hicidenee of corpus carcinoma associated with granulosa or theca 
cell tumors of the ovary Especially noteworthy is the experience at the 
iilayo Clinic reported by Hodgson, Dockertj’^, and Mussey,^^ who found that in 
a group of thirty-eight postmenopausal patients with granulosa cell tumors, 



Fiff. 1. — (X250) Fully developed cystic glandular hyperplasia. 

^ight, or 21 per cent, had accompanying corpus carcinoma ; three also developed 
eaicinonia of the breast- The experience at the Free Hospital for Women is com- 
pilable, for Pemberton^'* reported seven cases of corpus carcinoma which had 
eloped in patients with functioning ovarian tumors, and Hertig^^ states 
lat at least IS to 20 per cent of the patients with granulosa cell or theca cell 
innors of the ovarj^ have associated carcinoma of the corpus. 

The group of granulosa cell and theca cell tumors in our laboratory is 
small. Of nine patients with such functioning ovarian tumors, we have found 
one with an associated endometrial carcinoma. We have studied the endo- 
^mtrhmi in each of these postmenopansal cases, however, and we have noted 
i striking degree of hj'perplasia in many. Some are simply examples of fully 
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We have studied twenty human endometria with advanced degrees of hy- 
perplasia produced by prolonged estrogen administration, and once again noted 
qualities which recurred with considerable frequency in the more active-appear- 
ing tissues: crowding of the glands into a lawless pattern, heaping up of the 
epitlielium into pseudostratified masse.s, at times accompanied by intraglandular 



Fig. 6. — (X250) Papillary budding pattern of intense hyperplastic activity. 



Fig. 7. — (X250) Papillarj' — appearing adenocarcinoma Inter.spersed with areas of cy.stic 

glandular hyperplasia. 

budding simulating a papillary pattern, ‘paler, sometimes eosinophilic staining 
epithelium, and occasionally .sjuicitiumlike epithelial masses on the surface; 
these metaplastie (adenomatou.s) areas are frequently focal. The accompany- 
ing microphotographs (Figs. 8 to 36) are examples of such activity in ti.ssues 
from postmenopausal patients who have received prolonged medication with 
estrogens. We have not found this response to be related to the quantity of 
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(B) Hyperplasia of the Hwnan Emlomeinum Following Prolonged Esiro- 
gen Administration. — Another human experiment has been set up in recent 
years by the widespread administration of estrogens to postomenopausal women. 
The relatively low cost of stilbestrol and the ease of its administration have 
made its general nse promiscuous. Uterine bleeding provoked in postmeno- 
pausal patients by this medication has become such a commonplace occurrence 



Fig. 4.— (X320) Area of crowded hypei plastic glands, with pseudostratification. 



I mt an idiomatic expression “stilbestrol bleeding'’ has found use on our gyne- 
cologic service when these cases are admitted for the necessary diagnostic curet- 
flge. We have not noted exceptional stimulating qualities in stilbesti’ol dif- 
cfmg from those of other estrogenic substances, and the above-described fre- 
TEent bleeding sequence is probably a mere reflection of its ease of administra- 
mn, low- cost and relative potency, and, therefore, of its frequent'use. 
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ologically to estrogen stimulation.'*”'^" Smitli'*' noted il-egnent stromal or theca 
cell activity in the ovailes oi! patients operated ui)on for corpus carcinoma. 
More recently Ayre and Bauld'*" reported evidence of thiamine deficiency in 
such patients, and they po.stulated resulting liver damage, failure of estrogen 
conjugation, and thus resultant high level of endogenous esti-ogen. 

In spite of the common use of hormonal therapy for menopausal symptoms 
in recent years, thej'e have been few reports of resultant uterine carcinoma. 



Fig. 10. — (X360) Eo.sinoi)IiiIlc staining gland with intraluminal budding. 



Fig. 11. — fx320) Early budding in focu.s of palo glands. 


Gemell and Jcffcoate"'" reported tliree cervical carcinomas ai-ising in a gi'onp 
of forty-three patients who had received estrogen therapy for .senile vaginitis, 
hut study of these Iiistories sugge.sts the pi'ohahility that these lesions were pre.s- 
ent prior to the on.set of treatment. Henry, in 194.1, de.serihed two cases of 
marked endometrial hyperplasia following stilbestrol therapy whose pattern 
suggested malignancy and he .stre.sscd the importance of the persistent stimU' 
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the drug administered either in individ.ual or total dosage, but rather to the 
pereistent stimulus. None of these endometria could be called malignant, but 
all appeared very active, and some varied sufficiently from the well-known pat- 
tern of cystic glandular hyperplasia as to convince both pathologist and clinician 
that the patient’s interests would best be served by prophylactic hysterectomy. 



Fig. 8. — (X275) Crowding of glands in intensely lij'perplastlc endometrium. 



rig. g. (x 320) Adenoma-like foci of crowded glands with pseudostratiflcation. 

It is important to point out that any presentation of a general endometrial pa- 
tern by a single mierophotograph must necessarily be incomplete; Figs. 8 to 
16 have been chosen in an effort to present an integrated picture of this process. 

It is interesting to note the characteristics which these endometria share 
With those produced by the stimulus of granulosa cell tumors. 

(C) Adenocarcinoma of the Ilximan Endometrnim Folloiving Prolonged 
logon Administration. — There have been occasional suggestions in recent 
3 ears that spontaneous corpus carcinoma in. human beings may be related eti- 
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Group I 

We have studied five patients wiio have developed adenocarcinoma of the 
corpus uteri following prolonged estrogen administration. It is im.po.ssibIe to. 
achieve proper controls in such a clinical investigation; it is therefore possible 
to dispute the relationship between the medication and the neopla.sm in any in- 
dividual case, in %new of the well-known character of this tumor in remaining 
local for relatively long periods of time. However, these histories are ex- 
tremety suggestive of an etiologie i-elationship, and the histologic data sup- 



Fiff. 14 . — (x27.t) Adenoinalou.s liyperpla.sia fairly uniform. 



Fig. 15. — (X2C0) Adenoinatou.s hjirerplasia with areas of intense activity. 

porting them are also of a pattern Avhich makes the suggestion strong enougb to 
be signficant and certainly to warrant further study. Brief abstracts of these 
cases are presented below. 

Case 1. — G. K., aged 56 years. In 19.38, at the age of 48 years, 
radiation castration Avith x-ray therapy for menopausal bleeding ivas ad- 
ministered. Pelvic examination at that time ivas negative; no curettage 
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lus rather than quantity oi‘ dosage. Freniont-Smith, Meigs, Graham, and 
Gilbert,"’^ in 1946, reported the development of undoubted corpus carcinoma in 
a patient who had received estrogenic therapy over a long period of time ; the 
history of this case certainly casts strong suspicion on this medication as an 
ctiologic factor. It is well known that many experienced workers in the endo- 
crine field have denied that estrogens possess carcinogenic properties in the 
human. Some have pointed to the widespread use of estrogens and the lack 
of precise evidence that malignancy has been produced by such administra- 
tion.^^' 



Fig:. 12. — (X250) Scattered areas of adenomatous hyperplasia. 



Fig. 13. — (X300) Early Intraluminal budding in occasional adenomatous ai’eas. 

In this connection it is important to bear in mind the probable importance 
of the genetic factor in creating tis.sue .snscejitibility to abnormal growth stimu- 
h so that one should not expect more than an occasional union of the proper 
snlistrate ’ and the proper stimulus in any general group of patients. 
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ing periods of amenorrhea and reeiiia-ing menopausal .symptoms. In December, 
1941, at the age of 47 years, the men.ses ceased and the patient took almost daily 
stilbestrol for the next three years. In November, 1944, a curettage was per- 
formed because of onset of a blood-tinged vaginal discharge, and this revealed 
adenocarcinoma of the corpus uteri, as did .sections of the subsequently-removed 
uterus (Fig. IS). 




Ca.sk 3. — E. B., aged 56 years. Thi.s patient is especially interesting in 
that her past history included an abdominoperineal resection for carcinoma of 
the rectum. Aji uneventful menopause oecni-red in 1939, seven years prior to 
her present admission. During this seven-year interval, tlie patient was treated 
constantly with estrogens for menopausal .sym])toms, and in recent years she 
had been'taking almost daily stilbestrol. 

She was admitted to the hospital in 1946 because of local recurrence of the 
rectal neopla.sm, and vaginal bleeding. Curettage revealed a distinct, prima7'y 
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ivas performed; no "bleeding occurred following therapy. In May, 1941, 
a parathyroid adenoma was discovered and removed. In November, 1941, 
postmenopausal osteoporosis was diagnosed, and treatment with estradiol 
started in six-week courses followed by two weeks of rest. In March, 
1942, estradiol was stopped and the patient was started on 1 milligram 
of stilbestrol daily for twenty-four days of each month; this therapeutic 
regime was continued for the next tAvo years. In February, 1944, the dose AAms 
cut to 0.5 milligram because the patient liad noted a monthly episode of bleeding. 



Fi^. 16. — (X360) Adenomatous hyperplasia. 



Fig. 17 . — (X260) Adenocarcinoma with budding mildly papillaiy pattern. 

Tliis -withdrawal tj^ie of bleeding continued for the next several months until 
performed in June, 1944. Sections of these curettings and those 
s^^bsequent hysterectomy specimen revealed adenocarcinoma of the 
ip-^ uteri. Pig. 17 illustrates a characteristic area of this malignant endo- 
"^etrial tumor. 


years. In 1934, at the age of 40 yearn, this patient 
• 1®® gynecologic supervision for amenorrhea. She received intermittent 
lections of estrogenic substances during the next seven years because of vary- 
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were performed (Figs. 21 and 22). The surgical specimen not only confirmed 
the diagnosis of malignancy of the endometrium, but also contained metastatic 
disease in both ovaries. 

The histologic pattern of these malignant endometria developing in pa- 
tients who had received prolonged estrogen therapy is most interesting in that 
it bears considerable resemblance to the hypei’plastic and metaplastic endometria 
described above. In some areas one gains the impression that this process is but 
an intensification of an atypical adenomatous pattern of hyperplasia. One can 



Fig. 21. — (X300) Adenocarcinoma with papillary qualities. 



Fig. 22. — (X360) Papillary, budding glandular foci, some with pale staining qualities, 

see typical cystic glandular hj'perplasia, atypical (metaplastic) hyperplasia, and 
adenocarcinoma side by side in some sections. The multifocal malignant proc- 
esses, often separated bj" areas of typical hj’-pei'plasia, present the .picture of a 
•generally stimulated tis.sue which has responded more intensely in some areas. 
There is a characteristic pattern which constantly recurs thi’ough these tissues; 
it is almost papillary in form; it shares morphologic properties with other ti.ssues 
hnown to have been stimulated by estrogens. 
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adenocarcinoma of tiie corpus, unrelated liistologically to the rectal tumor. 
Fig. 19 illustrates the characi eristic loatterii of this endometrial neoplasm. 

Case 4. — i\I. W., aged 60 years. A spontaneous uneventful menopause oc- 
curred in this patient at the age of 48 years. This was notable only in that the 
patient received a course of radiation therapy to her thyroid for hyperthyroid- 
ism. For three years following tlie cessation of her menses, she received estro- 
genic therapy for menopausal symptoms. During the succeeding six years no 
hormonal treatment was given, then, at the age of 57 years, her physician re- 
sumed estrogenic and vitamin therapy. This was continued for three years, 
during which time she noted intermittent stimulation of her breasts. 

In 1946, at the age of 60 years, a curettage was performed because of the 
onset of slight vaginal bleeding, ancl this revealed a typical adenocarcinoma of 
the uterine corpus (Fig. 20). 



Pig. 20.— (X2G0) 


AUenocarcinonia with focal appearance of intense adenomatous hyperplasia. 


Case 5. — S. j\I., aged 41 years. This patient first came under gynecologic 
supervision in 1932 when she consulted her physician for amenorrhea of ap- 
proximately one year’s duration. She was then 34 years old. During the suc- 
ceeding three years, she received intensive estrogenic therapy, with periods of 
lest and the occasional addition of progesterone. She continued to have long 
periods of amenorrhea, though there were intermittent scant menses hardly more 
oaii spotting. Occasional endometrial biopsies were taken; they revealed normal 
endometrium without secretory change. In 1936 and 1937, she received little 
endocrine therapy, but in 1938 this was re.sumed: it Avas not given regularly 
noughoiit this year; empliasis Avas placed on progesterone. Prom May to 
eptemlier, 1938, menses Avere fairly regular, but irregular spotting recurred 
lereaftcr. In i\rarch, 1939, significant noncyclic bleeding occurred, and a curet- 
ege Avas performed ; this revealed endometrial hyperplasia and metaplasia, and 
‘ leas AAdiich were interpreted as malignant. Because of the clinical impression 
mt the atypical endometrial pattern represented an endocrine effect rather 
lan malignancy, no further treatment AAms offered until Septemlier, 1939. At 
lat time repeat curettage demonstrated adenocarcinoma beyond any reason- 
‘lue doubt, and a complete hysterectomy and bilateral .salpingo-oophorectomy 
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hj'perplasia of the endonietriuin. At the age of 30 year.s, another episode of 
profuse vaginal Weeding ))]‘ought tlie patient into our iiospital, vdiere curettage 
revealed markedly hypei'plastic endometrium with mel aplastic areas (Fig, 23). 
Because of the intense picture of activity in this endometrium, and hecau.se her 
repeated blood loss was ineapacitating, a hysterectomy was advised. tStudy of 
the hy.stereetomy specimen revealed ma7-lcedly active hypcj'plasia, and also 
localized areas of adenocai'cinoma (Fig. 24). 

Case 7. — A. C., aged 38 years. This ])atient came under observation in 
1936 at the age of 32 yeai-s hecau.se of enoi-mous obesity, .stei'ility, and long- 
standing irregular menses. There were frequent episodes of amenoi-rhea fol- 
lowed by persistent bleeding. In 1936 and 1937, the ]7atie7it received prolonged 
e.st7’ogenic the7'apy, but i77 1938 and 1939, the7’c was no significant endocrine 
medication. Followi77g weight 7'eduetio77, 7707’mal 7nenses were resumed in 
1939 and eo7itinued in 1940 and 1.941; inimiuent e.sl7-oge7i, corpus luteura, or 
thyroid prepa7-ations wo7’e offe7‘ed, Afle7’ .seven mo7iths of norjnal men.strual 
eycles 7nenorrhagia was resumed i77 Ap7'il, 1942, and cui'eltage i7i June 7-evealed 
adenocai’cino7na of the coi'piis (Fig. 25). 



Fig-. 25. — (X275) AOcnocfircinonia with papilhu’.v buOding foci 


Case 8. — T, L.. aged 45 years. This patient .sought gynecologic care for 
vaginal disehat-ge of tlii-ee months’ din-ation, five yeai’s aftcu- a noianal me770- 
pause. Fi-om Jaiiuat-y to l^Iay, 1937, e.st7-ogenic tlicu-apy was given for .senile 
vaghiitis; irt’egular .staining of a withd7-awal type was tioted. This ineon.stant 
.spotting continued ft-om June to Octobci-, in spite of discontinuation of therap.v, 
and cui-ettage in October t-evealed adetiocarcinoma of the corpus (Fig. 26), 

Case 9. — G. J., aged 41 yea7',s, C77tc7-cd gynecologic supei-vision in Sep- 
teinber, 1940, at the age of 40 yeat's, appimitnately one yeat- after a 7707’mal 
me77opau.se. Pelvic examination 7'evealed no abnoj-mality. .Slilbestrol tbet-apy 
foi’ menopausal .symptoms was started and it was continued through October, 
Novembei’, a7id December of that yeaf-. Aftei- a foui'-week ifitco-val of 7’e.st, it 
was 7'esumed in Ja7iua7-y. 1941. In Febi-uary, the patient complained of ]owe7' 
abdominal pain; e.xamination i-evealed a ]a7-ge cystie mass filling the cul-de-.sac. 
Lapai’otomy was performed and hyste7-celo7ny with bilatei-al .salpingo-ooplioicc- 
tomy readily accomplished. Pathologic study 7-evealed endometriosis of the 
7'ight ova7-v with ade77oearcinoma ])7-ol7ably ai-ising f7om an endometi-ial cyst 

(Fig. 27). ‘ 
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Group II 

We liave also studied three other corpus carcinomas and an ovarian adeno- 
carcinoma whose development may have been accelerated by estrogen admin- 
istration and their histologic pattern modified. They are important because 
endocrine therapy obscured or delayed diagnosis ; there is no significant evidence 
in these cases that the administered estrogenic substances initiated the abnor- 
mal endometrial growth. Resemblance of these tissues to each other, however, 
and to the patterns descril)ed above, lends the impression that the endocrines 
may have modified them. 




r’m. 21. — (X400) Localized area of vrell differentiated adenocarcinoma. 

, C.\SE 6. — ^P. Y., aged 30 j'ears. This patient jn-esented a six-year history 
ot sterility, repeated episodes of profuse bleeding, and varying eoni’scs of endo- 
^riiie therapy. Curettage had been performed on three occasions before lier 
nial treatment ; the last of these, three years before final admission, revealed 
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Herrell, in 1939/° cleseri))ed “persistent proliferative endometrium” as a fre- 
quent accompaniment of corpus carcinoma, but did not designate this pattern 
as a hj'perplastic one. It is apparent, liowever, that his studies suggested a 
picture of estrogenic endometrial stimulation, for they led him to the concliLsion 
that estrogens played an etiologie role in the development of endometrial car- 
cinoma. 



Fig. 28. — (x360) Adenomatous focus of crowded glands. 



Fig. 29. — CX380) Papillarj- budding pattern of glands. 


Others have doubted tlie importance of endometrial hji^erplasia in the 
development of corpus cai’cinoma.°^'°^ Mack, in 1929,°® and Hintze, in that same 
year,®'*' reported follow-up studies of patients with endometrial hyperplasia 
with Jew examples of later carcinoma. 

In an effort to evaluate the endocrine background of patients with corpus 
carcinoma, we have .studied their reproductive liistories, and we have noted 
deviations which suggest abnormality of internal secretions: an increased 
incidence of infertility, delayed menopause, and menopausal bleeding.'® The 
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(D) Belation of Hyperplasia of the Endometrium to the Development of 
Corpus Carcinoma. — It has l3een well established that persistent iinop 23 osed 
estrogenic stimulation of the endoinetrimn is responsible for the production of 
the characteristic pattern of cystic glandular hyi^erplasia. A possible relation 
between this hyperplasia and adenocarcinoma of the endometrium has been 
sought for some time Avithout general agreement concerning the interpretation 
of data or conclusions submitted. There have been recurrent reports of corpus 
carcinoma developing in patients with coexistent or prior hyperplasia.'"’'’'"®’ 






27 . (x 275) Papillary adenocarcinoma of ovary with endometrial pattern. 


^jlor, in 1932,®' and Novak and Yui, in 1936,®® reported their .studies of this 
piobleni, and they concluded that there Avas a developmental relationship be- 
veen endometrial hyiierplasia and carcinoma. The latter authoi’s emphasized 
^e importance of hyperplasias pei’sisting into the postmenopausal age group; 

described atypical patterns of hyperjilasia of a type AAdiieh Ave haAm noted in 
imtieiits Avho have continued to the full evolution of neoplasm, and Avhieli Ave 
'‘Ue also seen in endometria .stimulated by administered estrogens (see aboAm). 
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Thus, these individuals wlio apparently have an increased susceptibility to 
the later development of corpus carcinoma demonstrate a signiheant frequency 
of endocrine stigmata of a type which has been- associated with infrequent 
ovulation, and probably nonej’elie persistent unopposed estrogen stimulation. 

Certainly every laboratory of gynecologic pathology frequently encounters 
hyperplastic endometria which suggest a stage in the development of carcinoma; 
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Fig. 33 . — (X3G0) Euddinp papillarj’ feOnnOular pattorn. 

in some instances one can observe areas of cy.stic glandular hyperplasia sur- 
rounding a true endometrial adenocarcinoma. AVe wish to call attention to the 
pattern of at^qiical (adenomatous) hypei-plasia which is sometimes encountered 
in patients who have suffered repeated episodes of “functional bleeding” (Figs. 
28 and 29) ; it is a papillaiy pattern of glandular activity, of an identical 
nature to that which has been de.scrihed above as an end result of endogenous 
(functioning ovarian tumoi’s) or e.xogcnous (estrogen therapy) estrogen stimula- 
tion. The histologic picture in some of these cases is very difficult to distingui.sh 
from frank adenocaj'cinoina. Furthej-more, it is interesting to note that in .some 
patients with repeated episodes of bleeding who have pi-ogi-e.ssed to the develop- 
ment of true adenocarcinoma, the pattern of the pre-exi.sting hyperplasia rs a 
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latter observations have also been reported by Crossen and Hobbs, and 
RandalF^ in their clinical investigations of adenocarcinoma of the corpus. 

Another study in our clinic investigating the nature of the menopause in 
relation to subsequent carcinoma^-'* also suggested an endocrine factor. It re- 
vealed that among women who had been treated radiotherapeutically for benign 
causes of bleeding at the menopause, there were observed three and one-half 



Fig. 30. — (X380) Focus of pale staining, budding glands. 



r'ig. 31. (X3C0) Adenomatous focus in a generally hyperplastic endometrium. 

inies as many subsequent coiqms carcinomas as would be exjiected in a similar 
iiig q£ general population. In .surveying the endometria obtained 
|oni individuals who have required treatment for benign causes of bleeding at 
le menopause, we have noted hyiierplasia in 31 per cent. It would ajipear that 
epeat curettage at varying stages of the bleeding episodes might increase this 
proportion of hyperplasia, for there may be irregular shedding of this tissue.*'' 
^iiy rate, the number that showed progesterone influence was small (13 per 
^ent). Tliere is some evidence to suggest that these menopausal jiatterns may 
persist asymptomatically into the postmenopausal period."*” 
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similar one to that described above with focal metaplastic areas (Figs. 30, 31, 
32, and '33). In some cases one can distinguish several stages of apparent 
development of the neoplasm in the same endometrium (Fig. 34). These 
histologic considerations suggest to us the probability that there does exist a type 
of endometrial hyperplasia which can progress to adenocarcinoma under suitable 
conditions. 



Pig. 34, — (X275) Foci of adenomatous hyperplasia of_varying intensity. 

. Summary and Conclusions 

1. A pattern of adenomatous hyperplasia of the endometrium is described 
which bears a constant relation to estrogen stimulation in both benign and 
laalignant tissues. 

2. We have presented data concerning this endocrine-tumor relationship 
ui four related groups: (a) Endometrial hyperplasia produced by granulosa 
cell tumors, (b) .Endometrial hyperplasia produced by prolonged estrogen 
administration, (c) Endometrial adenocarcinoma arising in patients receiving 
prolonged estrogen administration, (d) Endometrial patterns in patients with 
I’ecurrent episodes of “functional bleeding.” 

3. The Avell-defined histologic pattern recurring in these related groups of 
hssues suggests that endogenous or exogenous estrogens play a role in the 
development of corpus carcinoma. We have called attention to a type of 
endometrial hyperplasia which is a cancer precursor. 

n fiuthor wishes to express his gratitude to his associates of the Staff of the Sloane 

fo Di'. Homer Kesten of the Department of Pathology, and to Dr. Earl Engle_ of 
Anatomy, College of Physicians and Surgeons of Columbia University, 
^ their aid in this study. They have given generously of their time and material. 
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FATAL ECLAMPSIA 

A Clinical and Anatomic Correlative Study 

Georgk T. C. Way, M.D., Buiiiiam, N, C. 

(From the Department of Pathology, Dttke University fichool of Medicine), 

T HIfS pape}' represents a summary of all fatal cases of eclampsia wliicli were 
examined at autopsy in the Department of Pathology, Duke Hospital, during 
the period 1930 to 1946. Although primary emphasis has been placed upon the 
pathologic a.speets of these case.s, it is believed that a correlation of the clin- 
ical history and the postmortem findings may x>rove most useful in adducing 
conclusions of significance to both clinician and pathologist. 

During this period there wei-e 33 necropsies performed in cases of fatal 
eclamp.sia. Our criteria for determination of eclampsia were the appearance of 
the usual signs of severe toxemia in a gravid patient during the latter half of 
her gestation, together with a generalized motor seizure. It is true that eight 
of these patients never had convulsions even up to their exitus.®’ The adjudg- 
ment of these eight eases as eclampsia depended upon the finding of focal 
hyaline or fibrinoid jieci osis in the liver with a history of severe toxemia. There- 
fore the criteria for classification in this category are the following: (1) severe 
toxemia with generalized motor seizure during life in the last half of pregnancy, 
or (2) severe toxemia resulting in death, autop.s'y revealing focal hyaline 
hepatic necroses. 

The occurrence of convulsions in pregnancy and especially in toxemia has 
been well discussed by Burnett."* He expre.sses the thought that, with identical 
degrees of albuminuria, elevation of blood pre.ssure, and other signs of toxemia, 
one patient will present eclamptic con\uil.sion.s, while anothei- will not. It is his 
opinion, therefore, that a varying degree of nei’vous ijistability exists which 
plays a part in cau.sing the eclamptic fit. 

This is in keeping with the concept that for a generalized motor discharge 
of the central nervous .system there exi.sts a very definite thre.shold as in any 
other physiologic or pathophysiologic proce.ss in the body. This threshold varies, 
so that what may be adequate stimuli in one patient with toxemia ma.y fall 
short of the threshold in another. 

» 

Clinical Analysis 

A great number of repoifs appear in the literature concerning the- vital 
stati.stics on eclampsia.'’ *■' As might be expected with such a small .series as 
this, there ai-e percentage variations fx-om those x’eports which draw upon 
hundreds of nonfatal cases. Therefoi-e it is doubtful that the differences are 
.significant. 

♦This occurrence has been described by many autJior.?.’-* 
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previous toxemias of pregnancy. The stress of such toxemias upon the or- 
ganism cannot be denied; whether any damage re.sidual to tliat stress remained, 
however, is not certain. Finally, Ave may postulate that eclampsia per se is 
a much more severe condition and more likel}’’ to prove fatal in the multiparous 
woman. HoAvever, the latter hypothesis aAvaits further study. 

The factor of racial distribution presents itself in this group of patients. 
TAventy-one of the cases occurred in Negro Avomen; one Avas Indian. This is 
probably not evidence of racial susceptibility, but rather reflects the nature of 
the local population. It cannot be ignored that a graAud Negro woman prob- 
ably faces greater handicaps in enduring pregnancy than a Avhite AADman of 
equal economic status. MoreoA^er, negligence in seeking prenatal care and in 
executing proper medical instruction is a ma.ior contributing factor among these 
people. The racial incidence is demonstrated in Table III. 

Table III. Racial Incidence 



NL'.MBEB of CASE.S j 

PER CENT 

AVhite 

11 

33 

Negro 

21 

04 

Indian 

1 

3 


The importance of prenatal care ari.ses in this series of ea.ses. Surpri-singb' 
enough, ten (30 per cent) of these patients had some prenatal medical at- 
tention. This Avas administered, for the most part, by a local phj^sician in a 
rural area._ In onty one ease (28) Avas there a history of frequent visits to the 
doctor during gestation. This patient Avas perfectly Avell imtil tAA^enty-four hours 
before admission, aaIioii the onset of the toxemia AA^as abrupt and most .scA'-ere. 
The nature of this ease is of greatest interest and Avill be discussed in some detail 
later. 

Family history here, as in any other disease entity, may or may not be of 
significance. Seven (21 per cent) of these patients had a family history' of 
hypertension. Of particular interest is the patient in Case 5, aaIio had three 
sisters dying of fatal eclampsia. 

Of much gi’eater interest, hoAA'eA’^er, is a reAueAV of the past histories among 
the 16 multiparous patients. Ele\'en had shown the signs and symptoms of pre- 
eclamptic toxemia in at least one of their previous pregnancies. FiA’e of these 
11 patients had had clinically recognized eclampsia preAuously. 


Table IA’’. Incidence of Pkevious To.vemia 



NUMBER OF 

PER CENT OF ALL 


CASES 

MULTIPARAS 

Pre-eclaniptic toxemia 

0 

38 

Eclampsia 

5 

31 

Total toxemia 

n 

09 


The past histories of the primiparous patients AA^ere of no significance. 

A revieAv of the symptoms prior to admission is illustrated in Chai’t 2. 

It Avill be seen that headaclie, edema, and convulsions AA'ere most out.standing. 
TAA'enty of the patients had at lea.st one generalized seizure prior to admi.ssion. 
Of the remaining 13, five had seizures subsequent to their arriwal. The other , 
eight, as has been mentioned prcA-iously, neA'er liad convulsions prior to death. 
HoAA^eA’^er, these fulfill our ciiteria for eclampsia by demonstrating focal hyaline 
necroses of the liver. 
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The age range was 13 to 41 years, with a mean of 24.1 j^ears. Eighty per 
cent of the patients lie witliin the range of 15 to 30 years. As might be ex- 
pected, the average age of the primiparons patient was considerably less than 
that of those who had had previous pregnancies: 19.7 years, as compared with 
29 years. This is represented in Table I. 


Table I. Average Ages 


YEARS 

Entire group 
Primiparas 
Multiparas 



24.1 

19.7 

29.0 


The parity of eclamptic patients has alwaj^s been a great source of interest 
speculation. Our figures fail to confirm the fact that the primiparous 
patient is more subject to severe eclamptic toxemia. Seventeen (51.5 per cent) 
tliese patients were primiparas, while sixteen (48.5 per cent) had had pre- 
nous pregnancies. These figures are at considerable variance from those given 
or eclampsia in general. DeLee^ reports a ratio of primiparas to multiparas of 
-l, while Stander^ quotes Hinselmann with a ratio of 6:1. Our ratio for fatal 

eclampsia is 1.1:1. 

y , significance of this considerable difference must be interpreted in the 
ignt of several factors. The first is the oliservation that the multiparous group 
s about ten years older than those pregnant for the first time. Secondly, as we 
m soon show, an appreciable portion of these multiparous patients had had 


Table II. Parity 


- 

~ 

NUJIBER OP CASES ) 

PER CENT 


r-'rimiparas 

17 

51.5 

— — 

Multiparas 

16 

48.5 
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Of secondaiy frequency among the symptoms were recent nausea and vom- 
iting, visual disturbancCvS, and abdominal pain. These were present in about one- 
third of the cases. Additional symptoms consisted mainly of dyspnea, oliguria, 
and dizziness. 

The principal physical findings on admission are displayed in Chart 3. 
Hyperetension was present in 32 eases, the thirty-third being in .shock (blood 
pressure 80/40) on arrival. This patient expired in the emergency room within 
twenty minutes. Our criterion for h 3 ^pertension is a blood pre.ssure in exce.ss- 
of 140/90. 

Twenty-five patients (78 per cent) demon.strated generalized edema, while 
19 (69 per cent) were in coma. A tachj’-cardia of 100 or more existed in 20 
patients. Pulmonary edema was present in 11 patients. Fever of 38° C. or 
higher was found in nine (28 per cent) ; hyperpnea of 30 respirations per min- 
ute or more was noted in eight. Four patients were cyanotic. 



Month of Gestation 

Chart 4. — Duration of pregnancy. 

Since the blood pressure is an all-important sign in toxemia, an attempt 
has been made to classity the degree of hjqiertension as mild, moderate, or 
severe on the following basis : 

1. Severe hyperten.sion : either a .sy.stolic pressure over 200 or a diastolic 
pressure over 120 

2. Moderate hypertension: either .a systolic pre.ssure between 160 and 

or a diastolic between 100 and 120 • i. r 

3. Mild hjqiertension : either a .systolic between 140 and 360, or a diastolic 

between 90 and 100. 

On the basis of the above criteria, the hyperten.sion can he classified as .se- 
vere, 58 per cent; moderate, 30 per cent; and mild, 9 per cent of the eases. 

This is demonstrated in Table V. _ . , i 

The duration of the various pregnancies at the time of ho.spital admi.ssion 
are represented in Chart 4. It will be seen that two cases were post parliun, 
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uric acid, however, are of coirsiderable more significance. Tiie mean value here 
is 5.88 mg. per cent. . 

The two graphs have been -centered by placiiig the 4 mg. per cent value 
for uric acid over the 40 mg. jmr.eent value foi' NPN, taking these two as the 
upper limits of noraial. It will be seen that the peak of tlie graph for uric 
acid is considerably to the right of tliat for tlie non-protein-nitrogen. 

Plasma protein determinations Avere ])erformed in seven patients. The 
average total plasma ])rotein Avas 4.97 Gm. per cent Avith an albumin-globulin 
ratio of 0;84. This is compai-ed Avilh those Amlues obtained l).y Mftller-Christensen 
and Thygesen,^ avIio detei-mijied 11ie.se A'alues in a series of nonfatal eclampsia as 
a total protein of 5.61 Gm. per cent and an A /Cl ratio of 1 :10. It Avill be noted 
that our values are considerably loAA-er. 



Chart 0. — Hospital stay prior to death. 

The duration of sta.y in tlie hosjiital prior to deatJi is of some interest. 
Eight patients expired Avithin the fir.st tAvent.A--four Jiours, and seven subsequent 
deaths occurred on each of the ttvo succeeding days. Therefore, Avithin the 
first 72 hours, 22 (67 per cent) had expired. The arithmetic aA'crage for the 
group AA'as 2.88 da.ys, but this is considerably distorted by tA\'o cases (17 and 24), 
Avho remained alive 10 and 11 days, respect iA-^ely. The distribution is given m 
Chart 6. 

By summarizing the e.ssential clinical aspects of these fatal eases of 
eclampsia, Ave can create a composite picture of the average patient. 

If a priinipara, the patient is about 19 years of age, Negro (in this area 
only), and has had at least one convulsion prior to admi.ssion. During the feAV 
daj's or weeks preceding admis.ssion .she has experienced increasingly scA'ere 
headaehas and edema. She may also complain of one of the three folloAvmg 
sjTnptoms: recent nausea and vomiting, visual disturbances, or abdominal 
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Table V. Degree of Hypertension on Admission 



V 

NUMBER OF CASES | 

PER CENT 

Mild 


3 

9 

Moderate 


10 

30 

Severe 


19 

58 

Shock 


1 

'3 



2 - 2.9 3-39 4-49 5 - 5.9 6 - 6.9 7 - 7.9 8 - 8.9 9 - 9.9 
Blood Uric Acid Mg.% 



Blood NPN IVlg.% 


Chart 5. — ^Blood chemistry on admission. 


snd that the peak frequency -svas in the eighth calendar month. The average 
lation of pregnancy for this series was 7.6 months. 

his chemistry findings are of considerable interest. Kaplan/ in 

tov hlood chemistry studies in normal pregnancy and eclamptogenic 

increases in both the non-protein-nitrogen and the uric acid 
non ^ ,hlood in eclampsia. Inspection of Chart 5 will reveal that the 

37 is only slightly increased, the average determination being 

TO P®^‘ cent. This is somewhat distorted by two high values of 91 and 
sav Hi Cases 5 and 17, respectively. Therefore, in general, we can 

' mat the increase in non-protein-nitrogen is minimal. The readings for 
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the same cellular reaction. However, Case 24 demonstrates multiple focal 
fibinoid necroses limited to one lolse without cellular response. This lack of 
leucocytic reaction prevails in the majority of cases in which liver necrosis 
was present. 

This observation has led us to believe that the majority of the necroses are 
of veiy recent origin. 

Careful examination of the liver sections on those multiparous patients 
who had a history of previous toxemia fails to reveal any evidence of scarring. 
This suggests that whatever hepatic lesions occurred have healed without 
scarring and that the process is reversible. 

It cannot be denied that gross impairment of frmetion of an organ can exist 
without anj’- visible anatomic alteration. However', in the presence of wide.spread 
areas of normal- appearing hepatic tis.sue, in many cases it is mo.st difficult to 
explain the functional changes in eclampsia on the basis of the hepatic lesions. 

Kidney . — ^Renal changes have been observed bj" a varitey of authors. 
Lbhlein" first deserilred the glomeimlar changes wlrieh he construed to be those 
of glomerulonephritis. Later, Fahr’" differentiated these from glomerulonephri- 
tis and called them glomerulonephrosis. Finally, Bell,” in 1932, clearlj’’ defined 
these changes and considered them characteristic of eelampsism. 

The glomeruli are usually avascular and devoid of erythrocj'tes, although 
at times tliej'^ may be the seat of acute conge.stion. Congestion is e\adent when 
there is pronounced heart failure and accompanying conge.stion of aU of the ab- 
dominal viscera. Congestion maj’’ also be seen occasionally when septicemia is 
present. There is also a definite increase in the endothelial cells in the glomeru- 
lus, as indicated by the increase in nuclei present. Also, one may see fiibrinoid 
or hyaline necrosis of a glomerular tuft, which may spread to involve the entire 
glomerulus. The capillarj' basement membrane is eoaspicuously thickened and 
may even be duplicated. 

In the preglomerular arteriole there is swelling of the wall, which may then 
undergo necrosis or hjmlinization. If it be necrosis, there is usually thrombus 
fomation which may extend further into the glomerulus itself. 

Oeeasionall}^ there is fibrosis beneath Bowman’s capsule, but this is not a 
prominent feature. 

Tubular changes have long been described as the prominent renal lesion 
in eclampsia, and some authors’- stiU consider them the outstanding feature. 
Zimmerman and Peters,’’’ in reviewing fatal cases of toxemia, laid considerable 
stress upon tubular changes. However, the incidence of pyelitis and pyelo- 
nephritis in their series was extremely high. The presence of retrograde in- 
fection and inflammation from the renal pelvis undoubtedly alters the tubular 
picture. 

We have not been impressed by the tubular changes. It is true that there 
is cloudy swelling and some colloid degeneration of the tubular epithelium, but 
this is a highly nonspecific reaction and is seen in a wide variety of disease 
proce.s.ses. Emphasis in the past has been placed on the presence of fat drop- 
lets within the tubular epithelium. Fat stains have been performed upon a 
number of these sections, and the presence of fat has been demonstrated. How- 
evei’, it is far less prominent than is usually seen in chronic glomerulonephritis- 
Indeed, in some of these sections the fat was more prominent in the glomeruli 
than it was in the tubular epithelium, 

Erj'throeytes are commonly seen in the tubules. It is our impression that 
this is most prominent when there is glomerular conge.stion. 

Changes in the renal pelvis in this .series are of minor importance. Only 
two cases (1 and 26) show evidence of pyelitis, and this is of a chronic, ap- 
parently inactive natui’C. 
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pain. Physical examination reveals that she has hyiDertension and generalized 
edema and is in a comatose condition. Tachycardia and pulmonary edema may 
or may not be present. 

If a multiparous patient, she is about 29 years of age, either white or 
Negro, and has had the signs and symptoms of pre-eclamptic toxemia during 
a previous pregnancy. There is one chance in three that she has had a previous 
attack of eclampsia. She, too, is comatose and demonstrates hypertension and 
edema. In all probability, she has had convulsions prior to admission. 

Both patients will demonstrate a slight increase in ]3lood non-protein- 
iiitrogen and a definite increase in blood uric acid. Total plasma proteins will 
be reduced, and the albumin-globulin ratio markedlj' reduced. Death will 
ensue in about two dajm. 


Anatomic Lesions 

111 the following section are presented the pertinent anatomic changes in 
the above eases. This will be folloived bj' an attempted correlation of the 
various lesions in an effort to gain insight into the pathogenesis of this disease 
sjmdrome. 

TAver. — The liver is the seat of an important pathologic change. The lesion 
most frequently encountered is a focal hyaline or fibrinoid necrosis of the liver 
cells, usually, but not necessarily, in the periportal areas. 

The most characteristic aspect of this lesion is its variability in extent and 
severity. At limes, it is utterly impossible to demonstrate liepatic necrosis, 
although its presence cannot be eliminated without study of serial sections of 
the entire organ. At other times the process is extremely widespread so that 
viable or normal appearing liver tissue is relatively scarce. Occasionally the 
disease process may be extremely widespread in one lobe of the liver, while the 
remainder appears relatively unaffected. Generally speaking, the ma.iority of 
ihc cases show an affection between these two extremes. 

In an effort to correlate the absence of hepatic necrosis with the duration 
of symptoms prior to death. Cases 2, 8.’ and 19 are examined. The patient 
or Case 2 presented her first s^miptom, headache, only a few hours before ad- 
mmsion. She remained in the hospital for twenty -four hours before her exitus. 
Itowever. the patient of Case 8 had a history of previous eclampsia and the 
Y^hhoms of toxemia for at lea.st one month; her stay in the hospital was (wo 
’^^ 0 , Case 19 had had symptoms for four months befoi'e admission, 
aerofore. it appears that we cannot correlate the absence of hepatic lesions 
a short duration of symptoms. Apparently other factors enter into the 
I’voduction of the necrosis. 

The nature of these focal hyaline or fibrinoid lesions is of considerable in- 
most. They arc characteristically small in size and approximately fill one higb- 
^^^^^i^scopic field under 440X magnification. Ad.iacent hepatic cells usii- 
caU three to five cords or more in a periportal area lose their distinct 

and take on a brighter and lighter hue with the cosin. Their 
dof ■< ''r disappeared, and the coll bordcj’s .seem to run together without a 
of demarcation. There may or may not be hcmorrliage in^tbe 
■ unediately surrounding area. The amount of hemorrhage has not been very 
^^^osc ca.'ses, althought it is frequently found beneath the liver 
any apparent associated hyaline necrosis. When it does occur 
-GMn the liver substance, it is usually extensive and macroseo])icaliy visible, 
tl c of the lesions fail to evoke an inflammatory reaction. Often, however. 

* result in the appearance of polymorphonuclear leucocytes at their 

Case 30 demon stvate,s widespread focal fibrinoid necrosis with an 

'^'“^P-^oying acute inflammatory reaction. Likewise, Case 28 and Ca^-e 24 .show 
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Table VII. Analysis of Stages op Eenal Damage 


STAGE 

i 2 3 


Total Cases: 

11 

16 

6 

Primiparas 

9 

8 

0 

Multiparas 

2 

8 

6 

No previous toxemia 

1 

2 

2(?) 

Previous toxemia 

1 

G 

4 

Pre-eclampsia 

0 

4 

2 

Eclampsia 

1 

2 

2 

Average in 3 'ears 

19.3 

25.2 

30.8 

Duration of s.ymptoms in day’s 

2G.6 

25.3 

28.4 


portance.’” This suggests certainly tliat the liypertension occurs before any 
anatomic alteration of the vascular system is visible, and that these arteriolar 
changes are secondary to the h.ypertension. This is substantiated by the ob- 
servation of the lesions in Stage 1, 

Finally, it must be remembered that ail of these eases are fatal, and the 
fact that the renal lesions have progressed only to Stage 1 does not preclude a 
fatal outcome. 

Adrenals . — The lesions found in the adrenal glands have been a source of 
great interest and investigation. Essentially they consist of necrosis and hem- 
orrhage of varying degrees. The knowledge that this damage occurs in 
eclampsia is not new; indeed, it is described by Dexter and Weiss® in conjunc- 
tion with a case report of fatal cortical necrosis of the kidneys occurring in 
eclampsia. Other authors have reported it as an incidental finding in cases 
of fatal toxemia.^® However, considerablj'" more attention should be devoted 
to this lesion. 

Eleven (33 per cent) of these patients showed this pathologic change in 
the adrenal glands. Of these, 45 per cent were classified as severe in that prac- 
tically no functional adrenal cortical tis.sue remained. The other 55 per cent 
showed involvement of approximately half of the cortical tissue. There were 
no cases with minimal lesions. The di.stribution of the eases is .shovm in 
Table VIII. 

Table VIII. Degree op Adrenal Damage 


CASE NUMBER ! DEGREE 


1 

Moderate 

4 

Severe 

13 

Moderate 

18 

Severe 

20 

Moderate 

21 

Moderate 

23 

Moderate 

24 

Severe 

27 

Moderate 

29 

Severe 

32 

Severe 


However, examination of the clinical histories of these patients lends new 
significance to the appearance of this lesion. Initially, attention should be di- 
rected to a point .strongly emphasized by Dexter and Weiss, namely, that normal 
blood pressure in toxemic patients does not preclude the pi’esence of shock. 
They maintain that, after a marked hypcidension, a reduction to normal levels, 
and not below, may be coincident with the existence of the shock .syndrome, 

A review' of the eases in this series presenting severe damage to the 
adrenals reveals that all are primiparas except Case 32. We can offer no ex- 
planation for this. Case 4 expired undelivered twmnty-four hours after ad- 
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All of the changes described above are qualitative in nature and represent 
progressions of the same underlying pathologic process. To our Imowledge no 
one has attempted to estimate these lesions quantitatively. Therefore, since it 
appeared to us that the renal changes fall into three general groups, we ha-ve 
established three stages which we think represent progressive degrees of Idd- 
ney damage in eclampsia. 

Stage 1 represents the earliest level of renal damage. It is characterized 
by the presence of usually avascular glomeruli with an increase in the glomeru- 
lar nuclei. There is usually moderate thickening of the capillary basement 
membrane. In this stage there is no thickening of the arteriolar wall. Of these 
33 fatal eases, 11 fall into this group. 

Table YI. Stages op Penal Lesions in Eclaaipsla 


Stage 1; a. Avascular glomeruli (±) 

b. Increase in glomerular nuclei 

c. No visible change in arterioles 

d. Moderate thickening of basement membrane (±) 
Stage 2: a. Avascular glomeruli (±) 

b. Increase in glomerular nuclei 

c. Arteriolar thickening 

d. klarked thickening of basement membrane 

e. Fibrinoid changes in glomeruli and arterioles (±) 
Stage 3; a. Scattered obliterated ‘hyalinized glomeruli 

b. Fibrosis beneath Bowman’s capsule (±) 

c. Generalized arteriolosclerosis 

d. Kidney of arterioloncphrosclerosis 


The essential difference between Stages 1 and 2 is the finding in the latter 
group of thickening of the arteriolar wall. It has been suggested that this 
early change may be attributable to edema. There may or may not be fibrinoid 
changes in the glomeruli. If the fibrinoid changes are evident in the glomeruli, 
there is usually an involvement of the arteriole, as well. Sixteen of our eases are 
III this group. 

Stage 3 represents the development of lesions remarkably similar to those 
of nephrosclerosis. There is a diffuse arteriolo- and arteriosclerosis. There are 
scattered obliterated, hyalinized glomeruli. Occasionally one sees fibrosis be- 
neath Bowman’s capsule. Six of these cases are in Stage 3. 

In Table VI are listed the criteria for the foregoing classification. 
y. The results of the analysis of the cases in each stage are shown in Table 
^II- It will be seen that the percentage of primiparous patients drops from 
per cent in Stage 1 to 50 per cent in Stage 2, and to 0 in Stage 3, while the 
proportion of multiparas rises from 18 per cent to 50 per cent, then to 100 per 
cent. Likewise, with one exception (Case 8), the multiparous patients with a 
nstorjr of preceding toxemia are confined to Stages 2 and 3. The average age 
or each group rises from 19.3 years to 25,2, to 30.8 in the progressive stages 
Of renal in^iury. The average duration of svmptoms in all stages is practically 
the .same : 26.6, 25.3, and 28.4 days. 

Although there are reports to the eontrary,^'^- it is generally agreed that 
uie permanent vascular and renal lesion residual of eclampsia and pre-eclamptic 
^cmia is not glomerulonephritis, but arteriolonephroselerosis. Dexter and 
ueiss® remark that the post-toxemic hypertension does not differ from the 
sjmdrome of benign or malignant nephrosclerosis. Likewise, the histologic pie- 
ture is that of benign or malignant nephrosclerosis. Similar observations have 
been reported by Herrick and Tillman.^^ 

It has been shown by Reid and TeeB*’ that hypertension residual to tox- 
jimia is largely dependent upon the duration of the toxemia. It also appears 
bat the degree of hypertension during the toxemia is another factor of im- 


Table X. SuAtJtAiiY op Hospital Data 


940 


WAY 


Am. J. Obst. & Gynec. 
December, 1947 





w 







Ed 

< 

15 

o 

o 

+ 


+ 


+ 



w 

w 









w 







M 


>1 

. . 

rZir^ ^ 

1-4 ^ 

ns rP nj 

rS rO fd 

'6'6'6 


Xfl 

< 








O 


c*f 

w 

(M (M CO 

r4 0~ O 

Cl d Cl 

r4 t'- Cl 

rH 4 r-i 


M 












O O 

o 

o o 

O 

o o o 





O O 

o 

iO o 

o 

O Cl o 




(M rH 

rH 

O Cl 

Cl 

4 O lO 





CO O 

rH 

r-Tar 

cT 

4 to Cl 





I— 1 

r— 1 

Cl 

Cl 

rH Cl 


W 

o 

Cd 


Cl to 

to CO 





55 

Ed 

rH 

CO to 

Cl to o 

O CO ^ 

O lO 


f 

*— ( 
g 

c 

CO 

Cl r^^ 

rH Cl 

1.0 r*l lo 

CO CO 


CO 

P3 















CO 




c 




Cl 

Ci 

w 

s 

s 



<: 




r-1 

o 


















O 









Ci 



Eh 

O 




r-1 

o 




£h 





4 





>3 >0 

-r O 

to CO Cl 

CO »-! -41 

C5 CO CO 

Pi 

Eh 



p 

iC o 

CO to ' 

lO 1.0 lO 

CO to CO ' 

lO t-- 4 

m 






























55 









CO 

r- CO 

to CO o 

to -P' 

to o CO 

o 



55 

UO CO 

c: CO 

CO CO Cl 

CO Cl -J- 

1.0 CO CO 

!5 









o 

C5 

ix 

_ 






? 

Es* 

PS 

O 

C 

5; 


-.pi 




Ch 

<«< 


t-. CO I" 

l- O. 1" 

CO c; CO 

a 

a 

D 

O 

& 

o 


'W' 









cc 

















o 

v: 

o 

4- 4- 


+ + 













& 

Ed 

-f- ^ 

4 — h 4- 

+ + 

+ 

4* 


Ph 

o 

C 


























c 

< 







w 

55 

w 

Ed 

+ + + 

4~ 4" 4" 

+ + + 

+ 

+ + 




a 







O 

x! 

Ed 









Xj 



















4- 4* 

4" 4' 4" 

+ + 

+ + 

a. 




6 








^ , 


Cl 

CO Cl 

Cl 

OC LO* 

to Cl 




d 

CO O b- 

CO o CO 

CO I'- 

to to 

1- 



Es3 o 

CO CO 

CO CO CO 

CO CO CO 

CO CO CO 

CO CO CO 













r/j 

o 

'0> o 

CO Cl 

0 0 50 

O Cl Cl 



Ed 

CO 

CO CO CO 

Cl CO 

Cl 4^ Cl 

Cl Cl Cl 

o 



eJ 















w 



Ed 






w 



W 

o o o 

^O to Cl 

Cl CO 

CO CO -r 

O 00 o 




1-2 

o o 

c; Cl CO 

CO CO Cl 

CO O CO 

O CO o 




p 

tH r— rS 

rH •-H 

r -1 r-1 r— . 

I-H 1 — t r -1 

rH r-i 




Cm 








Ed 






O 



o to 

Cl o 


o o o 

O O O 



Q 


Cl T-H 

CO Cl to 

CO CO CO 

CO *4 4* 

rH O 



O 

o 

W 

r-t 

o o 

r-1 CO 

O O Cl 

f— f 1-H < 

o o to 

o o o 

rH f— i rH 

o o o 





to CO 

O t- L— 

CO CO t'- 

4 

Ci CO rH 




Cm 

Cl iH r-i 

Cl r-< r-! 

Cl r-1 rH 

Cl r-! r-H 

rH rH Cl 




r," 

w 

^ Cl CO 

ri^ lO to 

CO c; 

O r-1 Cl 

CO 4 lO 






4 r-! r-1 

^ r-* rH 











+ 

+ + 

+ + 

+ 

+ 

+ 

11 








Mni'C 

S'P'P 

'6'6'v 


^ 05 r— 

u * , 
fOl 03 O 


4 4 CO 

o 4 Cl 

4 CO O 

CO 4 LO 

Cl LO Cl 

fjT" -HI ^ 


pH 

Cl 

4 


4 



o o o 

o 

O 

O 

O O O 

o o o 


O Cl o 

1.0 

O 

O 

O O 

o o o 


O C5 4 

o 

to 

Cl 

O CO 4 

O Cl LO 


lo ci Cl 

to 

cT 

CO 

erfr-- 

Cl O CO 


pH Cl Cl 




4 Cl 4 

Cl 4 


c: O 

1- 

Ol 

t- to 

to t- 



CO 4 

4 


4 1.0 

Cl 4 






Cl 

C5 Cl 






4 t- 

CO 






4 O 

oo 



4 



4 O 

C5 CO 



4 



LO LO 

CO CO 



to rH l> 

Cl to 

L- O iO 

CO o 

O Cl 

05 t'- 


4 to CO 

1.0 1.0 

4 4 4 

t- LO 

LO C5 

4 LO 


1.0 O rH 

CO Cl 

CO CO o 

O 1.0 

1.0 4 

LO CO 


CO t'- CO 

1.0 4 

4 CO Cl 

CO Cl 

CO 4 

CO Cl 









a I'- lo 

1 

(5 

6 

to to cr. 

CO CC 1-- 

Cl CO 

GO CC C5 

miJ 







4 







4 

+ + + 

+ + 

+ + 

+ + 

+ + 

+ + 

1.0 

Cl 


+ + + 

+ + 

+ 

+ + 

-h 

19 

CO CJ 


4 4 CO 

t- LO 

— w —H 



to CO 

to CO 

CO 1- to 

1'- to t- 

1- t'- 1- 

O I*- 


CO CO CO 

CO CO 

CO CO CO 

CO CO CO 

CO CO CO 

n 


O 4 to 

O Cl 

CO 

to O 4 

to 4 o 

o 


CO Cl Cl 

CO Cl 

4 

4 Cl Cl 

Cl 4 Cl 

C J 


to O 4 

4 O 


O CO 4 

o o o 

o Cl 


CO — o 

r- 


05 CO c: 

O O 05 

Cl 


r- rH 4 

4 



4 4 

r- 


o o o 

O 

CO o 

o o o 

.0 0 0 

K O O 


r- 1- rH 

O O 1.0 

05 CO Cl 

.O CO CO 

O Cl o 



r—i rH 4 

o o o 

4 4 c; 

o to o 

4 C5 4 

to CO 1.0 

' rH 4 

O O O 

-H 4 4 

o to to 

Cl LO o 
.O CO 


C5 »0 O 

CO 4 c; 

4 CO L- 

Cl Cl o 

O to LO 


4 Cl Cl 

4 r- 

Cl 4 4 

Cl Cl CO 

pH 4. 4 


J* 

to b* CO 

c; o 4 

Cl CO 4 

-O to 4 

:o 05 o f 

Cl CO “ 
o CO CO J 

c 


4 Cl Cl 

Cl Cl Cl 

Cl Cl Cl 

Cl Cl CO : 







942 


WAY 


Am. J. Obst. & Gyncc. 
December, 1947 


mission, apparently of pulmonaiy edema tliat failed to respond to therapy. Ca.se 
IS expired in coma eight days after admi.ssion and six days after the deliver}^ 
of a macerated fetus. At the time of death she had a rising NPN and gross 
hematuria. Case 24 delivered a living child four days after admission and 
expired six days later. The signs of toxemia were rapidly diminishing in this 
patient; albuminuria, hematuria, and easts were decreasing. Case 29 delivered 
on the fifth hospital day; the blood pre.ssure dropped from 300/116 to 90/70 
during a three-hour period, and the patient apparently died in shock. Case 32 
had a rise in pulse rate and temperature on the fourth liospital day, together 
with a sudden drop in blood pre.ssure from 270/170 to 120/0, followed shortly 
by death. 

A review of the patients with adrenal lesions of moderate degree reveals 
that four of the six are multiparas. Case 1 is a patient who died in shock sev- 
eral hours post partum. However, there was focal necrosis of the myocardium 
with a complete heart-block, as revealed by the electrocardiogram. Since the 
patient complained of angina, the hypotension was probably cardiac in origin. 
Case 13 delivered a stillborn fetus on the second hospital day and stopped 
breathing soon after delivery, the blood pressure being unobtainable. Case 20 
delivered a live baby on the second hospital day, remained in deepening coma, 
and expired two daj^s later. In the,se adrenals the necrosis is early but extremely 
widespread. Case 21 delivered a stillborn fetus on the second hospital day and 
expired in coma and questionable shock fifteen hours later. Case 23 delivered 
a macerated fetus on the seventh hospital day, developed shock (BP 100/60) 
unrelieved by blood and plasma, and expired twenty-four hours later. Case 27 
delivered on the fifth hospital day, the blood pressure di’opped from 300/180 
to 90/70 over a period of hours, and the patient expired in shock. 

The remaining cases, in whom no adreJial damage is evident, are examined 
for the shock-like picture. Only two need be considered. Case 7 developed 
shock postpartum, responded to intravenous fluids, and then developed pul- 
monary edema, which failed to re.spond to the usual therapy. Case 17 had 
hj'-sterotom}^ and developed shock four days later, which was successfully treated 
with fluids. This patient probably died of pneumonia and myocarditis. 

In summarizing the adrenal changes, it appears that there is a po.ssible 
relationship between the adrenal damage and the terminal appearance of the 
shocklike syndi’ome. In the light of the many widespread lesions in other 
viscera, it would be gro.s.s misinterpretation to say that the sole cause of death 
was adrenal in.sufficieney. However, it does api^ear that adrenal insufficiency 
secondary to . recent widespread injury may be a contributing factor in the 
exitus of certain patients. A similar mechanism is already knovm to exist in 
meningococcemia, resulting in the Waterhouse-Friderichsen .syndrome.^®'^' We 
do know that h.Ypertensive and toxemic patients tend to show a marked drop in 
blood pressure after delivery. If sufficient adrenal damage were to exist 
in such a patient, she might tolerate that hypotension veiy poorly and fail to 
respond. 

Additional Lesions . — Patliologic changes in the other viscera will be dis- 
cussed under a combined heading and are demonstrated in Chart 7. 

The lungs showed pneumonia of varying degrees in 16 of the ca.ses. These 
infections were usualfy marked by pulmonary edema which failed to respond 
to the u.sual therapy. An associated purulent bronchitis was present in four of 
these cases. 

Of considerable clinical interest was the presence of unrecognized bilateral 
hydrothorax: Case 13, 550 c.e. and 450 c.c.; Ca.se 1^, 1,000 c.e. and 1,000 c.c.; 
Case ^ 500 c.c. and 500 c.c. ; Case 27, 300 c.c. and 2CII) c.c.; Case 28, 700 c.c. and 
450 Whether the removal of such fluid would have altered the outcome is 

highly debatable. 
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such significance that it may cause the death of the patient. This is excellently 
demonstrated by the massive cerebral hemorrhage from necrosis of the cerebral 
arteries, the myocardial necrosis which led to heart failure, and the ma.ssive de- 
struction of the adrenals which, if it did not lead to vascular collapse, probably 
prevented recovery from that collap.se. 

However, these lesions are significant aside from their immediate effects. 
They reflect tissue changes resulting from altei-ed physiology of the vascular 
system. In the light of recent reports, the nature of the altered vascular func- 
tion is considerably clarified. 

The underlying mechanism of visceral damage depends upon a generalized 
vasoconstriction,’’ This is manifested by the retinal arterioles in the toxemic 
patient.^®: Indeed, the progress of the toxemia can be measured by daily 

examination of these arterioles to determine whether the vascular .spasm per- 
sists, becomes more accentuated, or is le,ssening,^® It has also been observed in 
the retina that, if the vascular spasm pej’.sist.s, in a certain percentage of ea.ses 
profound and permanent changes take place in tlie arterioles.^® 

Hertig^® believes that tlie essential lesion exists in the precapillary arteriole 
and that the nature of this change is an arteriolitis. We agree that such changes 
can and do take place. However, it must be remembered that Goldblatt®^ in 
1938 demonstrated that arterial and arteriolar changes of a comparable nature 
could be produced merely bj^ the pre.sence of hypertension. Similar re,sults 
have been- reported by Wilson and Byrom,^^’ who also found focal necrosis in 
the heart, pancreas, and liver as as.sociated changes. Petechial hemorrhages were 
characteristic of these vascular lesions. 

Therefore, it seems reasonable to postulate, as Dexter and Weiss have sug- 
gested, the following sequence of events: a vasoconstriction occurs with a re- 
sulting hj’pertension, which leads to small arterial and arteriolar changes; these 
vascular changes, together witli local tis.sue hypoxia, result in the petechial 
hemoimhages and the focal necroses. The lack of change in the precapillai^' 
arterioles in our Stage 1 of the renal lesion is in accord vlth this hj’pothe.sis. 

It may be profitable to examine these lesions in the light of certain recent 
obseiwations relating to the , possible mcehani.sms involved in the etiology of 
eclampsia to see if there is any correlation between the various hypotheses sug- 
gested and the anatomical changes obseiwed. For example. Smith and Smith 
in a number of reports have created a most interesting hypothesis. They have 
isolated a euglobulin toxic factor from the menstrual flow“'' and consider it 
to be the agent responsible for the arteriolar and endometrial changes in men- 
struation. A similar .sub.stance'*® has been isolated from pleural exudate by 
Menkin.®® To this he has given the name “neerosin.” Smith and Smith postv- 
late that the senile changes which take place in the placenta^® (perhaps on the 
basis of inadequate blood .supply) result in the production of “necrosin.” This 
in turn acts upon the vascular system of the mother. They also suggest that 
''necrosin’’ may come from any source of ti.ssue desti’uction. 

This seems compatible with the concept that foci of infection may play some 
role in the etiologj' of eclampsia;^®’ such foci would provide an exfrauterine 
source of "neerosin. ” Evidence in favor of this is demonstrated in Case 28, in 
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Acute endometritis was present in ten cases. This is probably of signifi- 
cance only in those cases which developed septicemia. 

The heart was the site of hemorrhage in twelve patients. Four of these 
showed focal necrosis of the myocardium with slight cellular reaction. There 
were two eases of myocarditis, one eharaeterized by the focal aggregation of 
polymorphonuclear leucocytes, and the other by a diffuse scattering of round 
cells. There was one case of focal acute endocarditis. Idiopathic focal necrosis 
of the myocardium has been described-® as occurring in normally pregnant 
women, but we can see no similarity bet^veen the reported lesion and those of our 
own eases. 

The pancreas demonstrated focal necrosis in four cases. We consider this 
to be of no particular significance, save that it is a manifestation of the under- 
lying mechanism of damage in the pathogenesis of eclampsia. 



Incidence 


Chart 7. — ^Additional lesions. 

Cystitis was present in five eases. 

Acute purulent mastitis was found in one case. 

Focal necrosis of the brain was present in one ease. Cerebral hemorrhage 
was also present in three cases. In two (Cases 25 and 31) this hemorrhage was 
massive. These two^ eases, as well as Cases 21 and 26, demonstrated cerebral 
arteritis and arteriolitis with necrosis of the vessel walls. 


Discussion 

The interpretation of these lesions is a fascinating and highly complex 
problem. Each visceral change becomes important, not only because it reflects 
tie mechanism of its own production, but because it, too, in turn, may be of 
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hypertension, found a great increase in positive results when a focus of mixed 
infection was present. 

Another very interesting oijservation is the fact that the vascular system in 
toxemic patients is far more sensitive to vasopressor substances than that of 
noiTual nonpregnant women, of normally pregnant women, and of puerperal 
women.^’^"'*® Moreovei*, it has been .shown"'^ that this is an acquired characteristic 
and appears some time after the seventeenth week of gestation and prior to the 
onset of symptoms. Other observations by Brovme^® suggest that this vascular 
sensitization may be caused by exce.s.sive amounts of gonadotropin. This a].so 
conforms to our concept of hormone imbalance in eclampsia, namely, decreased 
estrogen and proge.sterone and a marked increase in gonadotropin. 

The role of a pre-existing hypertension in increasing the incidence of tox- 
emia and eclampsia is established, but not at all clear. Certain experimental 
work by Dill and Erickson^' in creating h>T>ertension in pregnant animals 
resulted in the appearance of lesions similar to those in eclampsia. If it" could 
be demonstrated that hypertension, regardless of -its cause, could re.sult in 
uterine vascular changes which would produce relatively inadequate placental 
blood .supply and, in turn, premature senile placental changes, then the I’ole of 
pre-existing hypertension would be greatly elaritied. 

Further discussion of the pathogenesis of eclampsia does not fall %vithin the 
scope of this study. Suffice it to say that all the lesions deseiabed reflect the 
profoundly altered physiology of the vascular system and, in addition, hear 
considerable significance in themselves with respect to the life of the patient. 

Summary 

1. Thirty -three fatal cases of eclampsia examined at autop.sy are reviewed. 

2. Analysis of the clinical histories has been pi’csented in relation to age, 
parity, race, prenatal care, family history, previous medical and obstetric his- 
toiy, symptoms, phj'sical findings on admission, duration of pregnancy, blood 
chemistry, and duration of hospital .slay prior to death. 

3. Hepatic lesions consist of focal fibrinoid necrosis, usually of recent 
origin, with or without hemorrhage. 

4. Eenal lesions have been divided into three stages which represent steps 
in the development of permanent renal change: Stage 1, with glomerular but 
no arteriolar alterations, was typical in 33 per cent of the cases; Stage 2, charac- 
terized by thickening of the arteriolar wall, was observed in 48 per cent of the 
eases; Stage 3. Avith lesions similar to a7’teriolonephrosclerosi.s, characterized 18 
per cent of the cases. 

5. Eleven eases .demonstrated hemorrhage and necrosis in the adrenals, hve 
of which Avere classified as scAmre. An attempt has been made to correlate 
these lesions Avith vascular collapse prior to death. 

6. Additional lesions found AV'ere: pneumonia; focal necrosis of the myo- 
cardium, pancreas, and brain; acute endometritis; cerebi-al hemorrhage; cystitis; 
acute mastitis; and cerebral arteritis and arteriolitis. 

7. An attempt is made to correlate the obseiwed lesions Avith some current 
hypotheses eoncei-ning the pathogenesis of eclampsia. 
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wliicli the patient had careful and frequent prenatal care. In this case the 
development of an acute purulent mastitis resulted in the explosive onset of 
eclampsia with death thirty-six hours after tlie first symptom. The role of in- 
fection in producing liver necrosis has been well demonstrated by Seely.^® Like- 
wise, Smith and Zeek,^® in producing periarteritis nodosa by rapidly rising 



Fig. 1. — Capillary necrosis in the adrenal gland : Case 20 — The photograph shows the 
mechanism of adrenal damage in eclampsia. The capillaries between the fascicles have under- 
gone fibrinoid necrosis. Other areas in this gland demonstrated progression of this lesion, 
namely, parenchymal necrosis and hemorrhage, (X440) 



ans — psfst'ral vascular changes in eclampsia: Case 25 — ^The photograph shows edema 

cultr In of the vessel wall. Polymorphonuclear leukocytes are evident both in the perivas- 
tissue wall itself. Scattered erythrocytes are present in the surrounding brain 





ELEVATED BLOOD PRESSUEE IN PREGNANCY- 
A Report of 1,800 Cases 

"Walter F. Dillon, j\I.D., and Herbert E, Schmitz, M.D., Chicago, III. 

(From the Deparimeiit of Ohstelrice and Gynecology, Loyola Vniversiiy, and the 
Lewis Memorial Maternity Hospital) 

D uring the full tei-m of gestation, the physiologic processes of the human 
female are placed under a severe strain of added work. Fortunatel}', the 
stiTietures of the bod 3 ’' are endowed with sufficient margins of safety to allow 
the normal woman to hear her children without resultant permanent damage to 
her mental and physiologic well-being. However, for the woman suffering 
from disease processes, either functional or organic, or for the woman whose 
body functions can operate safelj' onlj’^ at normal capacity, pregnancy becomes 
a burden that temporarilj^ or permanently impairs the health of the pro.speetive 
mother.' Of the medical problems that complicate normal pregnancy, those as- 
sociated with elevated blood pressure are probabl.y the most serious because 
of their relative frequency and severity. 

In an attempt to better evaluate cases associated with elevated blood pres- 
sure over 140/90, the records of tlie Lewis ^Memorial Maternity Hospital were 
reviewed. For simplicity of study they were divided into four groups: (1) The 
pre-eclamptic, which included those eases that had normal pre.ssure in their 
•earty pregnancjq but as term approached the pressure gradually or suddenly 
rose over 140/90. We are fully cognizant that this group will not onty in- 
clude the true pre-eclamptics, but also potential hj’pertensive.s, that manifest 
themselves as a result of the added burden of pregnanejq and those eases that 
are classed by some as low reserve kidnejL If we err in including these cases as 
pre-eclamptics, the error is in the patient’s favor since she comes under much 
closer observation. (2) This is the eclamptic group which requires no further 
elaboration. (3) This is the group which will be referred to^as the nephritis 
group, exclusive of cases of ascending or p.yelonephritis. (4) The fourth and 
last group is the hjqiertensive which includes all types, the etiologj^ and classifi- 
cation of which is better discussed in texts of internal medicine. 

Material 

From 1931 to 1945, inclusive, 28,263 mothers were delivered at the Lewis 
Memorial Maternity Hospital. Of these, 1,800 patients, or 6.36 per cent, had 
a blood pressure of, or over, 140/90 during all or part of their pregnancy. 
Table I represents the yearly incidence of this complication. The fii’irt and 
last line of the table is the total for the fifteen-year period which was reviewed. 
Pre-eclampsia represented 1,454 eases, or 5.14 per cent; eclampsia, 51 eases, or 
0.18 per cent; nepliritis, 12 cases, or 0.04 per cent; and hj^pertension, 283 cases, 

«Keaa at a meetins of the Chicago Gynecological Society, Jan. I 7 , 1947. 
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years varied from 27 to 28 j^ears in all groups except the hypertensive, which 
averaged 32.3. years. The average normal "weight” varied from 327 pounds to 
137 pounds, except for the h 3 ^pertensive who averaged 152 pounds. The fourth 
line in Table III shows the "gain in weight” up to the period of gestation at 
which the pres.sure became elevated, and is 26 pounds and 27.4 pounds for the 
pre-eclamptic and eclamptic groups, re.spectively. This represents the minimum 
weight gained by these patients, since man^’- of them disregarded or refused 
treatment, and thus gained an additional 10 to 20 pounds during the remaining 
weelcs of their pregnancy. 

Cardinal Symptoms and Physical Findings. — In the pre-eelamptic group 
18.9 per cent complained of headaches, 31.1 per cent of ankle edema, 5.9 per 
cent of epigastric pain, 10.7 per cent of visual disturbances, and albuminuria 
of varying degree was found in 67.2 per cent. These findings were markedl.v 



TAKI.E III 


PRE- 

ECRAJIPSIA 


ECLAMPSIA 


IIYPER- 

TE.VSIVE 


NUM- 

PER 1 

NUM- 

PER 

•NUM- 

BEK 

CENT 1 

BER ' 

CENT 

BER 


PER 

CENT 


NE.M- 

BER 


PER 

CENT 


1154 G3.4 


45 


G3.G 


12 


G2.5 


250 G3.4 


Height, inches 
Age, years 
Normal iveight, lbs. 

Weight gain to onset of ele- 
vation of blood pressure 
Headaches 
Ankle edema 
Epigastric pain 
Visual disturbances 
Albuminuria 
Vertigo 

Casts (average) 


1450 

27.8 

51 

27.2 

1303 

137.5 

41 

127!9 

1295 

2G.0 

41 

27.4 

275 

18.9 

36 

72.0 

452 

31.1 

35 

70.0 

85 

5.9 

16 

32.0 

15G 

10.7 

23 

46.0 

930 

67.2 

49 

98.0 


? ? 


12 

27.6 

281 

32,3 

11 

1.32.8 

265 

152.2 

9 

75.0 

61 

21.6 

9 

75.0 

84 

29.6 

2 

16.6 

7 

2.5 

7 

58.3 

26 

9.1 

12 

100.0 

160 

58.8 

- 


14 

4.9 

12 

100.0 


? 
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or 1.0 per cent. The last column on the right side of the table is the percentage 
of pre-eclampties that progressed into eclampsia. This incidence was 3.4 per 
cent. However, it is possible also for either the nephritic or the hypertensive 
to develop eclamp.sia. ^ 

t 

Table I. Incidence by Years of Elevated Blood Pressure 140/90 


TOTAL 

CASES 

PRE- - 1 
ECLAMPSIA ! 

ECLAMPSIA 

NEPHRITIS 

HYPERTENSIVE 

TOTAL 

E . 

P & E 

NUM- 1 
BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

NUM- 1 
BER 

PER 

CENT 

NUJI- 

BER 

PER 

CENT 

PER 

CENT 

PER 

CENT 

1931-45 

28263 

1454 

5.14 

51 

0.18 

12 

0.04 

283 

1.00 

6.36 

3.4 

1931 

1620 

21 

1.29 

2 

0.12 

0 

- 

1 

0.07 

1.48 

8.7 

1932 

2321 

137 

5.90 

• 3 

0.13 

o 

0.09 

13 

0.56 

6.68 

2.1 

1933 

2145 

157 

7.33 

3 

0.14 

1 

0.04 

36 

1.67 

9.18 

1.3 

1934 

2236 

228 

10.20 

4 

0.17 

1 

0.05 

31 

1.38 

11.80 

1.3 

1935 

2103 

101 

4.80 

7 

0.33 

1 

0.04 

27 

1.28 

6.46 

6.5 

1936 

2139 

77 

3.64 

0 

0.28 

1 

0.06 

24 

1.12 

5.10 

7.2 

1937 

2097 

45 

2.14 

6 

0.28 

— 


8 

0.38 

2.80 

11.8 

1938 

2087 

144 

6.89 

5 

0.30 

- 

- 

39 

1.87 

9.06 

3.3 

1939 

1911 

116 

6.07 

1 

0.06 

2 

0.10 

40 

2.09 

8.32 

0.9 

1940 

1849 

82 

4.43 

4 

0.22 

3 

0.16 

10 

0.54 

5.35 

4.6 

1941 

1806 

113 

6.27 

4 

0.22 

— 

— 

15 

0.81 

7.30 

3.4 

1942 

1902 

79 

4.15 

' 3 

0.16 

1 

0.05 

19 

1.00 

5.36 

2.7 

1943 

1850 

81 

4.37 

2 

1.11 

- 

— 

7 

0.38 

4.86 

2.4 

1944 

1218 

42 

3.44 

1 

0.09 

- 

- 

10 

0.81 

4.34 

2.3 

1945 

979 

31 

3.16 

- 

- 

- 

- 

3 

0.31 

3.47 

0.0 

Total 

28263 

1454 

5.14 

51 

0.18 

12 

0.04 

283 

1.00 

6.36 

3.4 


Parity . — Table II represents the parity of the 1,800 cases expressed in per- 
centages. The pre-eelamptic group was made up of 52 per cent primiparas 
and 48 per cent multiparas; the eclamptic group was 80 /per cent primiparas 
and 20 per cent multiparas; the nephritis group was 50 per cent and 50 per cent; 
and the hypertensive group was 25 per cent primiparas and 75 per cent multip- 
aras. 

Table H. P.arity 



1 0 

1 1 

1 2 1 

1 3 1 

4 1 

5 

1 6 1 

7 1 

8 1 

9 1 

10 

Pre-eclampsia 

1,454 cases 
Eclampsia 

52.3 

18.5 

12.6 

6.8 

4.2 

1.9 

1.6 

1.2 

0,5 

0.2 

0.2 

80.3 

5.8 

3.9 

5.8 

1.9 







51 cases 
Nephritis 

50.0 

33.3 

8.3 

8.3 








12 cases 
Hj’pertension 

25.4 

18.6 

12.5 

11.1 

10.3 

5.4 

6.8 

3.2 

1.8 

2.1 

2.9 

283 cases 












Figures represent percentages of 

total. 

1,800 

cases. 

1931 

to 1945 

inclusive. 




Time of Elevation of Blood. Pressure. — Fig. 1 is a graphic representation 
of the period of gestation in weeks, when the pressure became elevated in the 
pre-eelamptic and eclamptic groups. The former is represented by the line 
^th open circles, and the latter by the continuous line. Suffice it to say that 
90 per cent of each group first demonstrated the elevation of pressure after the 
mirtieth week of gestation, and the incidence rapidly rose as term approached. 
The week of gestation was determined by the date of the last menstrual period, 
aud is accurate for the greatest majoritj’'. The margin of error would be a plus 
or minus two to four weeks. 

Physical Characteristics . — The average “height” of each group was almost 
identical, and varied from 62.5 inches to 63.6 inches. The average “age” in 
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cent of the eclamptic group. The absence of elevated blood pressure in 6 per 
cent of the latter may be explained on the basis of postpartum convulsions. 
Duration of the first and second stages of labor in primiparas varied from 
thirteen to sixteen hours. The nephritis group averaged only 5.1 hours; but 
since only three cases v’^ere averaged, this figure may be disregai’ded. 


Table V 



PRE- 

ECLA1IP.SIA 

ECLAirPSIA 

NEPIIRITIS 

IIYPERTE.N'.SIVE 


NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PEP. 

CENT 

NUM- 

BER 


NUM- 

BER 

PER 

CENT 

•Elevated blood pressure at 
labor 

; 1317 

1 

91.0 

Wk 


12 

100.0 

283 

100.0 

Labor in primipara in 




i 


■■■■ 


14.3 

hours 

717 

10.1 

30 

13.4 

3 

WBak 

' 05 

Labor: Spontaneous 

v.m 

95.1 

32 

82.0 

8 

80.0 

203 

93.9 

Induced 

Castor oil and 

70 

4.9 

7 

18.0 

2 

20.0 

17 

0.1 

quinine , 

Ruptured mem- 

40 

05.7 j 

3 

42.8 

1 

50.0 

5 

29.4 

branes 

9 

12.8 

1- 

14.3 

1 

- 

5 

29.4 

Bag 

11 

1.5.7 

3 

42.8 

1 

50.0 

7 

41.2 

Bougie 

4 

.5.8 

- 

- 

- 

- 

- 

- 

Gestation; 40 or more 
weeks 

1138 

78.2 

20 

39.2 

0 

50.0 

183 

04.0 

Gestation: Less than 40 

310 

21.8 

31 

00.8 

0 

50.0 

91V 

32.2* 

weeks 

0 N.V. 

- 

IN.V. 

- 

1 N.V, 


9N.V. 

3.2 

Delivery:! Spontaneous 



24 

43.0 

8 

00.7 

247 

89.2 

Operative 



31 

56.4 

4 

33.3 

HBiSBi 

J.0.8 


♦These Aguros represent percentages of ca-ses of induced labor, 
tv represents ca.ses of suffleient gestation for viability. 

JThis is for infants delivered, not mothers. 


Onset of labor tvas .spontaneous in .95 per cent of the pre-eel amptics, 82 
per cent of the eclamptics, 80 per cent of the nephiltics, and 94 per cent of the 
hypertensives. The different methods of induction are enumerated. Castor oil 
and quinine method was efficacious only if the cervix was effaced and the uterus 
ready to begin labor. Stripping and rupturing tlie membranes was mucli more 
efficient m inducing labor when the cervix was effaced and the uterus irritable. 
The emplojunent of bags is not as frequently used as in former years, but it is 
felt that it still has its place in certain cases. The bougie as a method of in- 
ducing labor was used in four cases during the fir.st few years that the ho.spital 
was opened. It has not been used since that time. 

Length of Gestation . — Forty or more weeks of gestation was reached b.y 
78 per cent of the pre-cclamptics, 39 per cent of the eclamptics, 50 per cent oi 
the nephritics, and 65 per cent of the hypertensive cas&s. Of tho.se patients who 
did not reach forty weeks of gestation, there were five pre-eclamptics, one 
eclamptic, one nephritic, and nine hypertensives that did not reach thirty weeks. 
All of the infants born of this latter group were stillborn, and all but one 
weighed le.ss than 1,000 grams. 

Delivery . — This was by spontaneous means in 77 per cent of the infants 
born of pre-eclamptic mothers, 44 per cent of the infants in the eclamptic 
group, 67 per cent of the infants in the nephritis group, and 89 per cent of tlic 
infants in the hypertensive group. The different tjqies of operative deliveiy 
will be mentioned later. 

Size of the Infants.— {Ttnhle VI.) The average weight of the 
each group was 3,277 Gm. in the pre-eclamptie, 2,781 Gm. in the eclamptic, 2,8bo 
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elevated in the eclami^tic group whieli showed headaches in 72 per cent, ankle 
edema in 70 per cent, epigastric pain in 32 per cent, visual disturbances 46 per 
cent, and albuminuria in 98 per cent. Had the urine specimen been obtained at 
the proper time, probably all cases of postpartum eclampsia would have dem- 
onstrated albuminuria. In the nephritic group, 75 per cent complained of head- 
aches, 75 per cent of ankle edema, 16.6 per cent of epigastric pain, 58.3 per cent 
of ^dsual disturbances, and 100 per cent liad albuminuria and casts. In the 
hypertensive group headaches Avere present in 21.6 per cent, ankle edema in 
29.6 per cent, epigastric pain in 2.5 per cent, visual disturbances in 9.1 per cent, 
albuminuria in 58.8 per cent, and Amrtigo in 4.9 per cent. 

Treatment . — The first line of Table IV represents the percentage of pa- 
tients in this series admitted to the hospital before lalmr, and their average 
stay in days before labor began. The remainder of Table IV is a summary of 
the treatment used over the fifteen-year period. Tlie percentages for magnesium 
sulfate include both the saturated solution given as a saline cathartic and the 
concentrated solution given parenterally, even though the action is different. 
Our present treatment may be summarized as follows : 


Tablk IV 


TREATMENT 

PRE- 

EGEAMPSIA 

ECLAMPSIA 

NEPHRITIS 

HYPERTENSIVE 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

Patients admitted hospital 









average number days 

4.75 30.1 

7.7 

50.9 

20.3 

66.6 

6.7 

30.7 

Ammonium chloride 

108 

7.4 

2 

3.9 

0 

0 

14 

4.9 

Sedation 

551 

37.9 

38 

74.5 

10 

83.3 

132 

46.6 

ilagnesium sulfate 

288 

19.8 

33 

64.7 

5 

41.6 

180 

63.6 

Hypertonic fluids 

37 

2.5 

25 

49.0 



12 

4.2 

Hiet; L.P.S.P. 

061 

45.5 

36 

70.5 

7 

58.3 

166, 

58.6 

H.P.S.F. 

48 

3.3 




- 


- 

N.P.S.E. 

22 

1.5 

— 

- 


- 


- 

IMilk 

13 

0.9 

- 

- 

- 

- 

- 

- 


1. All normal patients are given a 1,800 calorie diet made up of 85 Gm. 
of protein, 75 Gm. of fat, and 200 Gm. of carbohydrate. (These figures are 
obtained from the diet being used at the Chicago Lying-in Clinic.) 

2. Institution of a salt free 85 Gm. protein diet, sedation and enteric coated 
tablets of ai^onium chloride in 1% to 6 Gm. doses daily if the pressure begins 
to rise and is aecompanied by a sudden increase of weight. 

3. Absolute bed rest in the hospital if the pressure remains over 140/90. 

4. Hypertonic glucose in water, sedation, and parenteral magnesium sul- 
phate ^ therapy are used in amounts commensurate Avith the severity of the 
toxemia. For the eclamptic scA'ere medical management is used. If the preg- 
nancy must be terminated because of failure to respond to medical management, 
and the cervix is in a state not suitable for delivery from beloAV, cesarean section 
is performed under local anesthesia. In the nephritic and hypertensive pa- 
tient, the usual medical management is carried out liy the internist, and is 
augmented by rest that varies from slight restriction of household duties to ab- 
solute bed rest in the hospital throughout the pregnanej’-, depending upon the 
sei’^erity of the symptoms. The abbreviations in the last line under the head- 
ing of diet indicate Ioav protein, hia:h protein, and normal protein salt free 
diets. 

Labor and Delivery. — (Table V.) Blood pressure Avas found to be elevated 
at the time of labor in 91.6 per cent of the pi‘e-eclamptic group, and in 94 per 
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were done chiefly for delivery of the second twin. Tal)le IX shows some of the 
other indications for sections. Elderly primiparity is not considered a primary 
indication. One case of placenta previa, two cases of ahruptio, four cases of 
previous section for disproportion, and Jiinc cases of primary disproportion were 
sectioned because of these complications, and not because of the a.ssociated 
hypertension. Thus the toxemia was the primary indication for 25 of the 41 
patients sectioned. 

Tahlk VII 


1 maternal PEATH.S 

Eclampsia 


4 eases 

Nephritis 


1 case 

nephritis with edema 
pneumonia and empyema 
thyroiditis 

Pre-eclampsia 


5 cases 

(a) pulmonary embolism 2 cases 

(b) ruptured uterus and shock 
(e) ventricular hemorrhage 

(d) bowel obstruction, resection, and peritonitis 

Incidence; 1:2820 
1931 to 1935, 7 cases, 

1930 to 1940, 2 cases, 

1941 to 1945, 1 case, 

1:1489 

1:5041 

1:7755 


Tablk VIII. Operative Deliveries 



1 PRE- 

ECLA-MPStA 

[ ECLAMP.SIA 

1 NEPHRITIS 

nYPERTEN.SIVE 

NUM- 

BER 

PER ] 
CENT j 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

Low and prop, forceps 

209 

61.8 

9 

29.0 

1 

25.0 

17 


Mid forceps 

51 

15.0 

5 

16.0 

- 

- 

4 

13.3 

Breech extraction 

31 

9.2 

3 

10.0 

- 

_ 

6 

20.0 

Version and extraction 

23 

6.8 

2 

7.5 

1 

25.0 

- 

- 

Cesarean section 

24 

7.1 

12' 

38.0 

2 

50.0 

3 

10.0 

Low cervical 

14 

- 

- 

- 

- 

- 

- 

- 

Classical 

10 

- 

12 

- 

2 

- 

3 

- 

Pubiotbmy 

1 

0.2 

- 

- 

- 

- 

- 

- 

Total 

339 


31 


4 


30 



*One case of posthumous section. 


Table IX. Ce.sarean Sections (II Ca.se.s) 


Low 

cervical 

10 

Classical 

31 

Eclampsia 

12 

Pre- 

eclampsia 

24 

Nephritis 

2 

Hyper- | 

tensive 

3 




Placenta 

previa 

1 

Abruptio 

2 

I 

Previous 

section 

4 

Dispropor- 

tion 

13 

Elderly 

primipara 


I'wie of convulsions. — Con\ailsion.s occurred ante partum in 35 per cent, 
intra partum 33 per cent, and post partum in 31 per cent of the 51 cases of 
eclampsia presented. 

Discussion 

During the fifteen-year period that ha.s been reviewed, the maternal death 
rate has continued to improve at tJie Lewis iilaternity Hospital. Since some of 
our deaths were preventable, we are still striving to reach the ideal goal. This 
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Gm. in the ne]Dliritic, and 3,269 Gm. in the hypertensive. ' The small size o£ the 
infant horn of the eclamptic and nephritic mother lia.s been observed by nearly 
all obstetricians. 

Stillborn and Neonatal Deaths. — For the pre-eelamptic this incidence was 
3.1 per cent and 1.5 per cent; for the eclamptic, 18.1 per cent and 7.2 per cent.; 
for the nephritic, 33.3 per cent and 8.3 per cent; and for the hypertensive 4.7 
per cent and 1.4 per cent. A fetal salvage of only seven out of twelve infants 
horn of the nephritic mothers shows the serionsness of this complication as far 
as the infant is concerned, to say nothing of its injurious effect to the mother. 

Twins.—Onlj in the hypertensive group was the normal ratio of 1 ;86 preg- 
nancies approximated. In this group the ratio was 1 :94. In the pre-eelamptic 
and eclamptic groups, the incidence was markedly increased being 1 ;36 for the 
former and 1 :13 for the latter. 

Maternal Deaths. — There were five maternal deaths in the pre-eclamptic 
group for a percentage incidence of 0.34 per cent. Pour of the 51 eclamptic 
mothers died for an incidence of 7.86 per cent. One case or 8.3 per cent of 
the nephritic mothers died. There were no deaths in the hypertensive group; 
but five of these 283 cases developed cardiac decompensation, two of Avhieh were 
accompanied by hydrothorax, and one of which was an acute pulmonary edema. 

Table VII shows the breakdown of the maternal deaths. By means of 
early ambulation and other methods that Avill prevent thrombus formation, it is 
hoped that the incidence of pulmonary embolism will be lowered. The case of 
ruptured uterus and shock was one of a transverse presentation that was mis- 
managed. The case of bowel obstruction and peritonitis can be explained on the 
basis of trauma to the bowel resulting from some overzealous individual’s at- 
tempt to express a retained placenta through a closed cervix. The figures at the 
bottom of Table A^II represent the incidence of maternal deaths in cases asso- 
ciated with elevated blood pressure. For the fifteen-jmar period this was 1 :2,826 
mothers. Broken down into five-year periods, this was 1:1,489 for 1931 to 1935; 
1:5,041 for 1936 to 1940; and 1:7,755 for 1941 to 1945. 


Table VI 


1 

PRE- 

ECLAMPSIA 

1 ECLAMPSIA 

NEPHRITIS 

1 HYPERTENSIVE 

Weight of baby 

1475 

3277 Gm. 

51 

2781 Gm. 

10 

2860 Gm. 

273 

3269 Gm. 



7.2 lb. 


6.1 lb. 


6.3 lb. 


7.2 lb. 

Btillborn 

47 

3.1% 

10 

18.1% 

4 

33.3% 

13 

4.7% 

Neonatal death 

23 

1.5% 

4 

7.2% 

1 

8.3% 

4 

1.4% 

Twins r: ratio 

40 

l:36.4r 

4 

l:13r 


- 

3 

l:94r 

Maternal deaths 

5 

0,34% 

4 

7.86% 

1 

8.3% 

0 

0.0 

Cardiac decompensa- 

- 

- 



- 

- 

5 

1.8% 

Hydrothorax- 







2 


Acute pulmonary 
edema 

— 

- 

- 

— 

— 

— 

1 



Operative Deliveries. — These figures listed in Table YIII represent per- 
centages of the infants delivered by operative means. The percentage incidence 
of operative delivery was shown in Figure 5 aiid was 23 per cent for the pre- 
eelamptic group; 56 per cent for the eclamptic; 33 per cent for the nephritic, 
and 11 per cent for the hypertensive. Prior to 1942, prophylactic forceps were 
not employed. Since that time, the general policy of the hospital has been the 
Use of prophylactic forceps; and low or mid-forceps are used when the second 
stage has reached two hours in primiparas, or one hour in multiparas, or if an 
indication for immediate delivery arises. Only the low cervical type of cesarean 
section has been employed during the last three years. Version and extraction 
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a medical emergency that demands immediate and adequate therapy to prevent 
loss of life. With adequate rest, which may mean absolute bed rest for the la.st 
two or three months of gestation, these patients can usually be safely carried 
to term. 

Summary and Conclusions 

1. Eighteen hundred eases of elevated blood pre.ssure during pregnancy 
have been presented. 

2. The teaching of the importance of adequate pre-natal care in order to 
detect symptoms of impending toxemia at their first appearance cannot be over- 
emphasized. 

3. Prevention of eclampsia is of paramount impoilance, since the maternal 
and fetal mortality rises in direct proportion. 

4. Nephritis and pregnancy are poor coliorts, as the maternal ri.sk is higli 
and the fetal salvage is low. 

5. The incidence of twins in pre-eclainptic and eclamptic toxemias is found 
to be increased. 

Reference 

1, Davis, M. E., and Gready, T. G.: Am. J. Obst. & Gynec. 51: 492, 1946. 

Discussion 

DE. W. J. DIECICMANN. — Findings reported are essentially the same as most in- 
vestigators have found. The essayists u.sed only an elevated blood pressure as their dif- 
ferential point. I wish to Imow why they did not use edema and albuminuria in addition. 

I do not think diagnoses should be based on just the hospital stay. They should be 
deferred for at least four montlus, better .six montlns, or even longer. The ideal is after an- 
other pregnancj'. 

Does the fetal mortality include all pregnancies or only those who wont to term? We 
find that many toxemic patients abort in early pregnancy. 

Our incidence of toxemia has not decrea.scd during tlie last ten years. However, we do 
have eclampsia almost eliminated, having at the most one case per year. We have very few 
severe pre-eclamptics. The only ones that we now .see are either the patient that has not 
been under care or has not been into the clinic for a number of \teeks. 

Since 1933 I have used the concept that patients who develop hypertension early in 
pregnancy or who develop it late in pregnancy- without any abnormal weight gain and little 
or no edema or in whom the .systolic blood pressure is over 200 have an essential hypertension. 
We have recently- completed a follow-up of 600 patients who had two or more pregnancies in 
our hospital, the first of which was complicated by- toxemia. Tlurty--seven per cent had a 
recurrence of toxemia in the next pregnancy-, and in these same patients three years later 51 
per cent had a recurrence. As more time elapsed the incidence of recurrent toxemia and of 
hypertension increased progressively-. 

In some 1,700 toxemic patients we found that 42 per cent had pre-eclampsia or eclampsia, 
53 per cent had hypertensive disease, 3 per cent glomerulonephritis, and 3 per cent nephro- 
sclerosis in hypertensive patients. The authors had only- 1 per cent hy-pertensive disease, which 
I think is far too low. 

Dr. Dillon mentioned that it is not so much the amount of weight gained as it is the 
excessive amounts that the patient is gaining while under observation. 

As the doctors in the clinic become more experienced watching for excessive weight 
gain, for increases in systolic blood pressure, our results in the treatment of these toxeimc 
patients improve. The p.atients are put under dietary control and bed rest at an earlier 
date. They are hospitalized when they either do not cooperate or when their condition does 
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improvement in maternal mortality has been the result of various factors, viz., 
registration of the patients in the early months of their pregnancj" ; close observa- 
tion by the attending staff during the piatient’s pregnancy, labor, and puer- 
perium; institution of treatment when symptoms of toxemia first appear; and 
individualization of each case, with constant re-evaluation of her physical 
status while she is under the hospital’s management. Table X .shows a com- 
parison of tfie cases at the Chicago Lying-in Hospital and the Lewis Memorial 
j\Iaternity Hospital. These figures were obtained from a paper read before this 
society by Davis and Gready^ in February, 1945, and cover a period from 1931 
to 1944. The ineidence of convulsive toxemia was 0.18 per cent in both institu- 
tions. However, our maternal mortality rate at Lewis was 3.3 per cent higher. 
The maternal mortality rate from all causes is almost identical in each institu- 
tion. 

Table X 


1 

CHICAGO LYING-m 

1 LEWIS MEMORIAL MATERNITY 

PERIOD 

193M944 

1931-1945 INCL. 

TOTAL CASES 

47,945 

28,263 

Eclampsia 



Gases 

86 

51 

Per cent 

• 0.18 

0.18 

Deaths 

4 

4 

hlortality, per cent 

4.6 

7.9 

Total maternal deaths 

81 

50 

Mortalitj*, per cent 

0.17 

0.176 

Per 10,000 mothers 

17.0 

17.6 


The statistics presented are almost all self-explanatory, and further dis- 
cussion will be limited to onlj’- a few subjects. 

Although an attempt is made to control excessive weight gain in all 
patients, it is the patient that shows a sudden increase during the last trimester 
that causes the greatest concern. This sudden gain is usually due to water 
retention. The other three most common causes of excessive but gradual weight 
gain during pregnancy are (1) the person of large stature who had purposely 
kept herself underweight by eating an inadequate diet, (2) the individual who 
develops an endocrine obesity, and (3) those who eat too much. 

The ineidence of ankle edema was tabulated because it is the symptom that 
the patient first notices. Patients having hj^postatic congestion of the venous 
vessels, and patients during extremely warm weather may have this complaint 
also. 

Epigastric pain in the hypertensive group is probably on the basis of 
passive congestion of the liver and splanchnic circulation. When present, early 
cardiac decompensation should be suspected. When present in the pre-eclamptic 
patient, it usually means that convulsions are imminent. 

However, all symptoms, physical findings, and laboratory findings serve 
merely as gauges registering the degree of the underlying toxemia. Treatment 
■ of the sjanptoms and not the underlying cause is comparable to breaking the 
thermometer on the dashboard when the engine is overheating. 

The absence of maternal deaths in our series of hypertensive cases does not 
detract from the seriousness of this complication. Acute pulmonary ■ edema is 





ANTICOAGULATION THERAPY WITH HEPARIN/PITKIN MENSTRUUM 
IN THROMBO-EMBOLIC DISEASE COMPLICATING THE 
PUERPERIUM AND GYNECOLOGIC SURGERY- 


-Harry J. Greene, M.D., ani> Leo Loewe, M.D., Brooklyn, N. Y. 

(From the Department of Gynecology and Obstetrics and the Thrombo-embolic Disease Unit, 

Jewish Hospital of Broolclyn) 

D uring the past three years or more, 251 i?atieiits with venous thrombo- 
emholic disease received subcutaneous lieparin in the Pitkin menstruum 
with gratifying results.^'“ Fifty-three of these 251 subjects were obstetric or 
gynecologic patients. In view of this rather extensive experience, it seemed 
opportune to report our j’esulls Avith heparin/Pitlcin menstruum in the treat- 
ment of thromboembolism complicating the puerpei-ium and gynecologic .surgery. 

Clinical Material 

Most of the 53 patients (Table I) in this study were referred to the 
Thrombo-embolic Disease Unit by the Gynecological and Obstetrical Department 
of the JeAvish Hospital. f 


Table I, Heparin/Pitkin Menstp.uusi in the Treatment of 53 Patients With Thrombo- 
embolic Disease Complicating the Puerperium and Gynecological Surgery 


classification 

NUMBER OF 
PATIENTS 

NUMBER OF 
PATIENTS AVITH 
PULMONARY 
EMBOLIZATION 

DEATHS DUE TO 
PUL.MONARY 
! EMBOLIZATION 

Prepartum thrombophlebitis 

1 

0 

0 

Po.stpartum thromboplilebitis 

29 

7 

0 

Postoperative thrombophlebitis and/or 
phlebothrombosis 

Ce.sarean section 4 

1 

1 

Hysterectomy 

15 

9 

0 

Vaginal Plastic 

4 

1 

0 

Totals 

53 

18 

1 (1.8%) 


Thirty-four of these 53 patients Avere obstetric, and 19 presented gyne- 
cologic problems. One of the 34 parturients received the treatment for phleg- 
masia alba dolens Avhich developed forty-eight hours prior to the onset of labor; 
the therapy Avas interrapted during the actual labor and restarted in the po.st- 
partum period. Of the remaining 33 parturients, 29 Avere deli\mred A'aginally 
and 4 by cesarean section. Eight of the parturients embolized prior to therapy, 
in tA\m instances despite femoral vein ligation. Taa^o patients Avere dicoumarol 
failures prior to inaugurating .subcutaneous heparin/Pitkin menstruum therapy. 

Manife-stations of thrombo-embolism Avere present in 19 postoperativ'e gjme- 
eologie cases; 15 folloAAung abdominal hysterectomy and 4 folloAving vaginal 
plastic procedures. Ten in this group had one or more pulmonarj’- emboli prior 
to the heparin therapy; in four patients de.spite vein ligation. 

•Presented in part at a rneetlnK of the Brooklyn Gynecolojrical .Society, Oct, 11, 
tAA'’e wi.sh to thank the Department of Ob.stetric.s and Gynecology for referring this clinical 
material. 
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not seem to improve with ambulatory treatment. They may be hospitalized several times in 
the pregnancy. Any time after 32 weeks, which we consider the period of viability, the preg- 
nancy is terminated if the signs or symptoms wmrrant it. After 36 weeks we are guided 
by the severity of the toxemia and the condition of the cervix as determined by vaginal ex- 
amination. If the cervix is soft and dilated, we rupture the membranes. If there is, no 
dilatation, we may continue medical management in the hospital for a period of five to ten 
days, examining the patient periodically and, as soon as there is some dilatation, the mem- 
branes are ruptured. In most instances, cesarean section for toxemia is an admission that 
either the patient did not cooperate or that treatment in the clinic or in the hospital was not 
instituted early enough and intensively enough. We believe it is better to perform a cesarean 
section under local anesthesia in the pre-eclamptic patient who is having symptoms along udth 
signs (severe toxemia) than to wait until that patient has eclampsia or fetal death or an 
abruptio placenta. 

DE. DILLON Closing). — ^In answer to Dr. Dieckmann’s question, blood pressure was 
not taken as the sole factor in deciding which were the pre-eclamptics. All of these records 
vero reviewed, and many were reclassified. In some cases this was difficult because of reg- 
istration at the clinic late in pregnancy, and failure to have adequate follow-up. Our follow- 
up has been much better in the past few years; and it has been left out with the idea of 
presenting that in a separate paper at a later date. In the opening portion of the paper, I 
mentioned that the pre-eclamptic group would include some hypertensives. Had the follow-up 
been adequate, or had the patients registered in the first trimester, I am certain the incidence 
of pre-eclampsia would be less, and of hypertension greater. 

These figures did not include cases of early abortion. Eor some reason, we were not 
seeing these cases. They were evidently going elsewhere. There were some cases of late 
abortion. 

The low incidence of demonstrable edema may have been a result of failure to record 
its presence on the prenatal record. It is only in the last three years of this study that all 
patients with a pressure over 140/90 are admitted to the hospital, and a complete history 
and physical done. Some of the eclamptics made their first appearance at the hospital at 
term, and in a convulsive state in the first years of the hospital’s operation. There was 
one multipara, a gravida iii, para ii, who had convulsions in her first pregnancy, then a 
normal pregnancy, and then eclampsia in her third pregnancy. 
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5. Be certain that the contents of the syringe are not too hot prior to the 
injection. The syringe and contents should feel onlj^ slightly warm. 

6. Do not apply either heat or cold to areas of deposition unle.ss for pur- 
poses of accelerating or retarding release of the drug. 

Clinical Use . — In the average ease use the entire contents of one 3 c.e, 
ampule containing 300 mg. of heparin sodium salt. This dose should be suf- 
ficient to keep the patient "heparinized” for approximately two days (Fig, 1), 
Therefore, administer the contents of one 3 c.e, ampule every second day 
throughout the requisite period of heparinization. If the patient receives a 
blood transfusion during the period of heparinization, administer the contents 
of one 3 e.c. ampule immediatclj'’ following the transfusion, irrespective of when 
or how many previous deposits have been given. If, for any reason, there is 
need to stop the effect of heparinization, this can be accompli.shed immediately 
by the intravenous administration of 250 to 500 c.e, of whole blood or banlc blood 
not more than three days old. 



Fig:. 1. — Coa&ulograms ; demonstrating: average prolongation of coagulation time following the 
admini-stration of 300 mg. of heparin/Pitkin menstruum. 


Method, of Folloiving the PaiienVs Clinical Course . — The effect of heparin 
is judged b}’- and based on determination of the blood coagulation time which 
should be estimated daily throughout the period of heparinization. The capil- 
lary tube method is inaccurate and should not be used. The Lee- White modi- 
fication of Howell’s method for determination of blood coagulation time is recom- 
mended. The technique of performing and e.stimating coagulation time is as 
follows : 

1. Place four chemically clean, dry 75 by 10 mm. test tubes in a rack. 

2. With a sterile, diy sj'ringe and needle, withdraw about 2 c.c, of venous 
blood from the subject. The te.st is timed from the moment the blood is first 
observed in the syringe. Remove the needle from the sj’-ringe. 

3. Gently distribute approximately 0.5 c.c. of blood into each test tube. 
Discard the last air-containing fraction, 

4. All glassware, syringes, and needles must be absolutely dry. liloisture, 

alcohol, etc., invalidate the determination. , 

5. The vein must be negotiated cleanly. If difficulty is encountered, it js 
best to use a fresh needle and syringe. Even a small amount of tissue juice 
aspirated into the sjo-inge Avill give a false result. 
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Treatment Program 

The treatment program wliicli follows was that adopted for venous thrombo- 
embolism as previously reported.^"'^ 

Formulae for Clinical Use . — The ampules^^ for clinical use (Table II) are 
as follows; 


Heparin/Pitkin Menstruum (V. C.) 

, ampuleSj 2 . c.c. — each ampule containing 200 mg. heparin sodium salt with vaso- 
constrictors. 

ampules, 3 c.c. — each ampule containing 300 rag. heparin sodium salt with vaso- 
constrictors. 

Hepariii/Pitkin Menstruum (Plain) 

ampules, 2 c.c. — each ampule containing 200 mg. heparin sodium salt; no vaso- 
constrictors. 

ampules, 3 c.c. — each ampule containing 300 mg. heiJarin sodium salt; no vaso- 
constrictors. 


Dosage Plan . — In general,- body weight and individual reactivity dictate 
the amount of heparin/pitkin menstruum to be used in a given case. For the 
initial injection, bodj’' tveight maj’- be used as a guide. Patients tveighing up to 
approximately 150 pounds (67.8 Kg.) should be given an initial dose of 300 
mg. of heparin sodium salt, patients over this weight should be given an initial 
dose of 400 mg. Subsequentlj^ the dosage should be adjusted according to the 
intensity of the “heparin effect” as estimated by the coagulation time. Com- 
pared vdth a normal coagulation time of nine to fifteen minutes (Lee-White 
modification of Howell’s method), a coagulation time of thirty to sixty minutes 
IS considered' an adequate ‘ ‘ heparin effect. ’ ’ In actual practice it will be found 
that a conventional dose of 300 mg. of heparin will suffice for about 90 per cent 
of subjects • ■who are normal reactors. The remaining 10 per 'cent are either 
hypo- or hyper-reactors requiring 400 or 200 mg. dosages respectively. 

Method of Administration. — 1. Warm the ampule gently by either holding 
it under running hot tap water, or immersing in a container of hot tap water 
until the contents become fluid. 

2. Shake thorouglily to disperse any precipitated material. 


Table II. Hepakin/Pitkin Menstruum Formulas 


Hepam, sodium salt, mg. 
:^pmephrine kydroehloride, mg. 
Apnedrine sulfate, mg. 
Ghlorobutanol, mg. 

Eu^cupin diliydrocUoride, mg. 
■iitkm menstruum, c.c. 


WITH VASOCONSTRICTORS | WITHOUT VASOCONSTRICTORS 


300.0 

200.0 

300.0- 

200.0 

1.0 

1.0 

0 

0 

25.0 

25.0 

0 

0 

0.5 

0.5 

0.5 

0.5 

1.0 

1.0 

1.0 

1.0 

3.0 

2.0 

3.0 

2.0 


3. Draw the contents of the ampule into a dry, sterile 5 c.c. or 10 c.c. 
pYinge, using a sterilg needle, gauge 18 (2-ineh length). After the contents 
lave been drai5m up, the 18-gauge needle should be replaced by a 20-gauge 
needle for the actual injection! 

Inject the contents immediately into the deep subcutaneous (or super- 
tV 1 ^^I^^^nseular) tissue, preferably in the anterior or lateral aspect of the 
aigh. When subsequent injections are required, use the right and left thighs 
alternately and avoid sites of previous injection. Do not inject into sites where 
pressu re may be exerted upon the injection area. 

‘Prepared and distributed by William R. Warner & Co., Inc., New York. 
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3. Digitalis is said to inliibit the anticoagulant action of heparin. If po.s- 
sible, avoid the use of tliis drug during period of heparinization. 

4. If suspension of heparin activity is desired, small transfusions of ^Yho]c 
blood or relatively fresh bank blood will inactivate any circulating heparin. 
An ice bag to the site of deposit, or a tourniquet above it will suspend or slow 
up the absorption of the drug. In our experience the use of protamine for 
abrupt interruption of heparinization has not been nece.ssary. 

5. In hypertensive patients or those with myocardial disease, it is prefer- 
able, although not mandatory, to use heparin wuthout vasoconstrictor drugs in 
order to avoid the transitoiy subjective vasoconstrictor effects. 

Suggestions for Treatment. — 1. In eases of thrombophlebitis, it is advisable 
to inject the heparin into the thigh Yvhieh is normal. Avoid using the affected 
thigh for deposition of heparin until the swelling has partially receded. 

2. For hyperreaetors employ the. 2 c.c. ampule which contains 200 mg. of 
heparin sodium salt. For hyporeactors administer 400 mg. This is accom- 
plished by combining two 2 c.c. ampules each containing 200 mg. of heparin 
sodium salt. Where vasoconstrictors are indicated use only one ampule with 
vasoconstrictors in the combination inasmuch as the amount of vasoconstrictor 
drugs contained in the one ampule will suffice for the entire dose of heparin. 

3. As a general rule for effective heparinization the blood coagulation time 
should be not less than two to three times the control coagulation time, i.e., 
thirty to forty-five minutes as contrasted with a control time of nine to fifteen 
minutes. 

Adjuvant Therapy . — Coincident with the institution of heparin therapy 
the liberal use of papaverine is recommended, 1 to 3 gi-ains everj' four hours 
intramuscularly or even intravenousl}’’ and, later, maintenance dosages by mouth. 
Smoking is strictly prohibited. Paravertebral block, although used extensively 
in arterial occlusions, is not used bj" us in thrombophlebitis as a routine measure 
since _we have found that venous spasm disappears promptly following admin- 
istration of subcutaneous heparin. 

While the addition of antibiotics and/or sulfonamides to the treatment 
program is not discouraged, these are not necessary in the management of the 
usual type of thrombo-embolism encountered in obstetric and gynecologic prac- 
tice. Should, however, there be any identifiable infective etiology, the anti- 
biotic and/or chemotherapeutic progi’am .should then be pursued intensively 
consistent with the nature of the infective organism. The mere presence of a 
febrile reaction does not connote bacterial invasion and may well be attributable 
to the mei’e presence of intravascular thrombosis partieuiarlj' when the blood 
clot engages the vessel wall and precipitates an infiammatory intimal reaction. 

Results 

The clinical deportment of heparin/Pitkin menstruum has been observed 
in 53 patients (Table I) repre.senting all forms of venous throm bo-embolic 
disease encountered in obstetrical and gynecologic practice. 

The span of treatment for uncomplicated thrombophlebitis and/or phlebo- 
thrombosis w'as ten days to two weeks. For patients with pulmonaiy emboliza- 
tion, an additional week or two of therapy Avas required depending upon the 
extent of pulmonary infarction. In any event, the full hepai-in effect was 
present Avhen the patient Avas first alloAved out of bed. 

The results in this series Avere satisfactory as judged by effective control 
of pulmonary embolization, marked amelioration of pain and discomfort, rapid 
rece.ssion of edema, reduction in morbidity, acceleration in convalescence, and 
virtual absence of residual edema, particularly Avhen patients Avere treated 
Avithout delay. 
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6. Once the Wood is placed in the test tnhes, they must be disturbed as 
little as possible while observing tor the end point. It will be noticed that weU- 
hepariniLd blood will sediment veiy rapidly. The tubes should not be shaken 
after sedimentation of the blood. Look for clotting in the red cell layer as well 
as in the plasma layer, by gently tilting the tulies. In unclotted blood the red 
cell layer will flow as the tube is angled. 

7 First gently tilt one tube and note the flow. of the red cell layer. If 
the flow is rapid, discard the tube and wait about five minutes before the second 
tube is angled. In this ivay the end point may be approximated, and then 
finally accurately determined from the third or fourth tube. Once any ot the 
tubes are disturbed, they should be discarded. 

8. The patient’s coagulation time should be determined before heparinizm 
tion for control purposes. After that the coagulation time should be ptimated 
daily (twenty-four hours after the heparin injection and immediately before 
the next heparin injection) . 


' NORMAL COAGULATION 



MULTIPLE ACTION OF HEPARIN 



Fig. 2. — lilechanism of anticoagulant action of heparm. 


Reactions, Complications in the Use of Heparin /Pithin Menstruum. 1. The 
local pain, swelling, and tenderness of the earlier preparations is ascribable to the 
precipitate which was found to be a combination of heparin and eucupin. The 
pain factor induced by this precipitate was at times excessive but could be con- 
trolled by careful buffering so that the pH of the gel is more physiologically 
acceptable, and the tendenej'" to precipitation noted in the original ampules is 
overcome. Other side-effects of the heparin/Pitkin menstruum preparations are 
trivial.® On rare occasions some oozing will occur from the needle puncture. 
In the several thousand deposits that have been made in over 400 patients 
various thrombotic disorders, there was but one instance^ of hematoma of sum- 
cient proportion to justify interruption of heparinization in a patient with 
postpartum thrombophlebitis. The patient made an uneventful recovery. 

. 2. Following the administration of a dose of 200 mg. or 300 mg. of heparin 
sodium salt combined wdth vasoconstrictor drugs, the patient will occasionally 
complain of palpitation and nervousness. These reactions require no treat- 
ment and disappear within a short time. 
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we have expended a great deal of time and effort in an endeavor to detect the 
potential clotter, the tlirombophiliac. A straw in the wind is the report by- 
Morrison, Richter, and Loewe on blood platelet clustering.^^ The report deals 
with the method and interpretation of a proposed clustering test. Clustering 
and/or increase in numbers of platelets is directly proportional to their coag- 
ulability. The most obvious characteristic of the blood platelet is its clustering 
propensity.^^’ A simple routine blood platelet clustering test was devised as 
a means of establishing the coagulativc status of individuals in comparative 
health and in disease. In a study of 200 subjects, a correlation between this 
test and thrombo-embolism was indicated. Its value as a means of detecting 
the clusterer, the thrombophiliae, and potential clotter, was suggested. The 
presumptive thrombophiliae and potential clotter identified by blood smear 
may then eoneeivabl}’- be protected b}-- proper anticoagulation measures during 
pregnancy and infections prior to anesthesia and pre- and postoperatively. 
Clinical and experimental inve.stigations of the role of blood platelet clustering 
in health and disease is being pursued. 

While the use of anticoagulants preoperatively is not generally advocated 
at present, its prepartum use has been suggested in recent reports. Our 
own related experience with heparin/Pitkin menstruum in the obstetric wards 
may well suggest its ultimate adoption as a prophylactic prepartum measure. 
A brief review of this experience has already been presented. 

The routine use of antieoagulation therapy as a prophjdactic measure must 
await further clinical and experimental investigation. Many methods of treat- 
ment, of thrombophlebitis and/or phlebothrombosis have been proposed, although 
two major thoughts have dominated the clinical scene during the past five 
years; namelj’-, vein ligation and anticoagulation therapy. 

In the past, medical therapy in the form of sedation, rest, elevation, and 
mobilization of the offending limb has only caused long and permanent dis- 
ability and, to say the least, anxiety to the clinician. The latter could only 
hope and meditate that his patient would not embolize. When the latter did 
occur a fatal outcome was often inevitable. 

The Ochsner-DeBakey treatment^® of thrombo-embolism with paravertebral 
block reduces the pain by relief of va.so.spasm. Repeated blocks are necessary 
but the over-all length of disability and permanent disfigui’ement are not neees- 
sarity lessened. Rapper and Imber^' have recently presented evidence that 
the use of paravertebral block may be so effective in producing vasodilatation 
that thrombi may be liberated Avith resultant embolism. 

Wliile our contrary views on the matter of vein ligation have been set forth 
elseAvhere®-'’ the literature abounds in articles advocating this form of therapy 
for venous thrombo-embolism. 

The surgical approach to the problem of venous thrombo-embolism centers 
around ligation of the deep femoral veins, iliac veins, ovarian veins, or the 
inferior vena caA’^a. Bilateral femoral vein ligation must be practiced, inasmuch 
as Avith unilateral Amin ligation, fatal pulmonaiy emboli may deriAm from an 
unsu.spected thrombotic process on the contralateral side. Even this procedure, 
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Most informative are the statistics with respect to the patients' who had 
pulmonary embolization. There were 18 patients in this group mth but one 
fatality, representing 1.8 per cent of the entire series of 53 patients and 5.5 
per cent of the 18 patients who bad suffered from one or more episodes of 
puhnonarj^ embolization. 

The treatment failure followed sequential femoral vein ligation for re- 
current pulmonary embolization Incidental to phlebothrombosis following opera- 
tion for premature separation of the placenta. Subcutaneous heparin was 
discontinued prematurety tAvo days after the initial left femoral ligation because 
the pulmonary findings were attributed to virus pneraiionia, which was prev- 
alent at the 'time. The right femoral vein was ligated about ten days after 
the left femoral vein ligation. Lethal massive pulmonary embolization ensued 
on the thii’d daj^ folloAving the right femoral vein ligation. Necropsy disclosed 
old adherent thrombi in the left iliac and left hypogastric veins which were 
probably the source of the emboli found occluding the right pulmonary artery 
and main branch of the left loAver lobe. 

This fatality, the only one in this group of gynecologic and obstetric pa- 
tients, must be catalogued as a treatment failure for both vein ligation with 
thrombectomy and supplemental subcutaneous heparin therapy, although the 
latter was suspended after much too short a span of treatment. 

One of the obstetric patients suffered a hematoma at the site of one of the 
injections which did not interfere witlr the progress of the treatment program, 
the patient maldng an uneventful recovery. In this patient, as in all the other 
patients treated in the early stages of the disease, the hospital stay was definitely 
curtailed and the disfigurement eliminated or significantly reduced. 

Discussion 

The incidence of tlirombo-embolic disease varies considerably with in- 
dividual clmics. A representative statistical review of 6,114 gynecologic opera- 
tions done at the Breslau Woman’s Clinic disclosed 134 (0.19 per cent) cases 
of thrombo-embolic disease.’’ There Avere 26 fatal embolic cases in this group, 
.with an incidence of 0.42 per cent. A similar study of 10,297 obstetric eases, 
including 973 premature labors and abortions, revealed 102 (0.98 per cent) 
thromboembolic cases. In this group there were six fatal emboli, an incidence 
of 0.05 per cent. The Maternal Welfare Committee of Kings County recorded 
395,655 deliveries from 1938 through 1945.^' There wmre 794 maternal deaths 
m this group, of which 89 (8.9 per cent) Averp embolic. This represents one 
maternal death in 4,400 deliveries, and an average of 11 embolic deaths for 
each year of the report. 

A detailed discussion of the functional pathology and etiology of venous 
thrombo-embolism is beyond the scope of tliis report. A comprehensive review 
of experimental studies and clinical obserAmtions in connection Avith this prob- 
lem has been presented in previous publications.^'^’ ® Wliere a cause may 
operate to produce thrombophlebitis and/or phlebothrombosis, it should be 
elicited and removed Avlienever possible. 

Despite early ambulation in the postoperative and postpartum patient, 
there is an irreducible occurrence of venous thrombo-embolism,®’ The wide- 
spread routine use of anticoagulation therapy in the prospective surgical and 
obstetr ic patient, Avhile ideal, is not practical or feasible at present. As a result 

‘Personal communication. 
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fresh blood alone do not arrest the hemorrhagic tendency occasioned by the 
drug. Massive dosages of vitamin K are required which may, in turn, reinduce 
thrombosis.^* 

In summary then, the delayed action, potential hazards, the unpredictable 
treatment failures, and the requisite complicated but indispensable laboratory 
procedures militate against dicoumarol as the anticoagulant of choice. 

The properties of heparin which render it uniquely applicable in thrombo- 
embolic disease may briefly be enumerated; it prevents, with the aid of a plasma 
co-factor, the conversion of prothrombin to thrombin; it forms Avith serum 
albumin a strong antitlu’ombin; and, finallj’’, it prevents the formation of 
thromboplastin from platelets.^® The accepted knoAvledge concerning the 
mechanism of the action of heparin is graphically portrayed in Fig. 2. 

According to Jorpes*® heparin is a mucoitine polysulfuric acid. The most 
potent preparations of heparin contain 45 per cent of sulfuric acid Avhich 
results in an exceedingly strong negative electric charge. No other compound 
of high molecular weight in the mammalian body has such a strong electric 
charge. Apparently, heparin exerts its action through thi.s charge. This seems 
to be supported by the neutralizing effect of basic protamine, which has the 
property of promptly counteracting the action of heparin. The multiple effect 
of heparin on thromboplastin, prothrombin, thrombin, the hemolytic comple- 
ment, iso-hemagglutinins, and different enzj^mes is most readily explained as 
a loading and unloading of electric chai’ges on the proteins concerned. The 
properties of heparin predicate the fact that a clot, regardless of its site or 
stage, cannot propagate in the, presence of heparin. HoAvever, Avhat happens 
to the clot Avhieh is already present? 

It has been possible to detennine experimentally in animals at Avhat stage 
of clot formation heparin administration results in solution of the clot and 
what effect heparin has on the organized clot.*’ ® 

Briefly, studies on the effect of heparin in experimental venous thrombosis 
in the rabbit haA’e yielded the folloAving data: 

1, Eed cell clots not organized and containing a minute amount of fibrin 
(sludge stage) disappear completely under heparin therap3^ 

2. Heparin therapy maintains patent adjacent collaterals and tributaries 
Avhich ordinarily Avould become invoh’cd in the thrombotic occlusive process. 
These compensatory collaterals often become as large as the originally occluded 
A’essel. This phenomenon has not been observed in control animals. It may 
be assumed, though not necessarily proved, that these proce.sses also occur in 
obstructed Ijonphatics. 

Until recently the routine use of heparin has> been limited by the expense, 
by the huge amount of drug required in the individual case, and hy the cum- 
bersome method of administration Avhicli requires a continuous venocl,ysis or 
repeated daily intravenous dosage. The restriction of motion of the patient, 
the almost absolute certainty that superficial angiitis Avould eventually occur 
at the site of injection, and the haphazard control of the clotting time rendered 
heparin therapy useless unless constant untiring supervision Avere available. 
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the magnitude of wliicli is unduly ' minimized by present observers, does not 
offer absolute protection against embolization. Allen, Linton, and Donaldson 
report six deaths due to emboli subsequent to femoral vein ligation in a series 
of 1,300 patients.^ There are, furthermore, Imown fatalities in which the 
offending embolus originated from the profunda femoris vein proximal to the 
site of ligation of the superficial femoral vein. Ligation of the inferior vena 
cava upon a critical^ ill patient caiTies a high mortality.^® Nurnberg^® col- 
lected 526 cases of inferior vena cava ligation for puerperal sepsis with a 
mortality of 50.T per cent. Since the favorite site for thrombophlebitis in the 
parturient and the postoperative gjmecologic patient is situated in the venous 
plexuses about the uterus, adnexa, and pelvic veins, ligation below the femoral 
veins does not obliterate the focus. Finallj’’, operative procedures which inter- 
nipt not only venous but also lymphatic channels contribute considerably to 
the production of edema. Ligation of the iliacs and inferior vena cavm is 
frequently attended by late complications, permanent Lunphedema of the lower 
extremities and neurovascular changes. 

In view of the complications of the surgical approach in the treatment of 
thrombo-embolic disease, it is apparent that the anticoagulants assume prime 
importance. Anticoagulation therapy deals with the abnormal physiology of 
blood and tymph in the body. Of the anticoagulants dicoumarol and heparin 
have been the most widely used. 

Recourse to dicoumarol is understandable because it can be administered 
orally. The effectiveness of the drug, however, is tempered by the difficulty 
in planning dosage schedules and, more important, because of its dangerous 
complications.^®'^^ There is great variability in the response to dicoumarol, 
this lack of uniformity of response being present even in the same individual. 
Fixed dosage schedules cannot be established; patients must be individualized. 
The action of dicoumarol is slow, from forty-eight to seventy-two hours being 
required before its therapeutic effectiveness is achieved. This delay in action 
IS due to the fact that dicoumarol ’s anticoagulation action is a reflection of its 
attack on the liver inhibiting the formation of prothrombin. 

Due to delay in action and the variability of the patient’s response, 
dicoumarol is not always useful in the early critical stages of thrombosis or 
^^ajor pulmonary embolism where prompt antieoagulation effect is imperative. 
The delayed action and prolongation in effect after cessation of therapy are 
disadvantages during or shortty after operative procedures and in patients with 
anticipated, threatened, or actual hemorrhage. Instances have been observed 
ui which embolism, thromboses, or progression of existing venous thromboses 
have occurred despite low blood prothrombins induced by dicoumarol.-® Pa- 
tients receiving dicoumarol require daily protlu’ombin determinations. The 
Use of dicoumarol should not be countenanced unless there are proper laboratory 
facilities for prothrombin determinations by acceptable teeluiiques. The latter 
are time consuming and relatively expensive. 

In the presence of liver disease the use of dicoumarol is contraindicated. 
It has been attended by irreversible hemorrhage and death.®® Transfusions of 



968 


GREENE AND LOEWE 


Am. J. Obst. & Gyncc. 
December, 1947 


flexion and, if pain is induced (Homans sign) it is very significant of deep 
venous thrombosis. Because of the difficulty of establishing the normal stand- 
ard, we have abandoned the routine clinical use of phlebography.^® 

It is evident from a critical review of our series of patients that a compre- 
hensive trial of subcutaneous heparin in the Pitkin menstruum has been carried 
out with good rasults. While othe;’ expedients, sueh as sulfonamides and peni- 
cillin, may be used in conjunction with it, heparin alone in clinically established 
thrombophlebitis, irrespective of etiology, is attended with consistent, beneficial, 
if not dramatic results. These include diminution of temperature, pain, and 
swelling which often become manifest within a few hours after initiation of 
thei’apy. This improvement is predicated on the limitation in tiie progress of 
the formed thrombus, while the original inflammation expends itself, and the 
thrombus either resolves or becomes organized. Since there is no further actual 
propagation of thrombus-, there is a rapid and marked diminution in vasospasm. 
In all cases, morbidity is lessened and convalescence accelerated. It is felt that 
prolonged, deforming, and incapacitating edemas are further prevented in these 
patients by keeping lymphatics patent. 

As has been described earlier, the general systemic anticoagulation effect 
of heparin seems to us to be a more rational therapeutic weapon than local vein 
ligation, especially when the precipitating cause of thrombosis is not yet known 
and the initiating site of thrombosis can be ascertained in many cases only by 
vague and indeterminate clinical signs. 

Summary and Conclusions 

1. Experimental investigation and clinical observation indicate that heparin 
plays a vital role in arresting the progress of intravascular thrombosis and pro- 
motes restoration of the vascular stream. It also enhances, collateralization. 

2. Two hundred fifty-one patients with various forms of venous thrombo- 
embolic disease have been treated with heparin /pitkin menstruum. This series 
included 53 subjects who were obstetric or gynecologic patients. Thirty-four of 
these 53 patients were obstetric, and 19 presented gjuiecologie problems. 

3. The treatment of venous thrombo-embolic disease with subcutaneous 
heparin in the Pitkin menstruum was attended with lessened morbidity, prompt 
and rapid clinical improvement, and little or no residual edema. The causa- 
tive factors responsible for the one treatment failure have been analyzed. 
Treatment failures with other methods have subsequently ended in recovery 
following the routine administration of the heparin/Pilkin menstruum prepara- 
tion. 

4. As a result of observations of its clinical deportment, the subcutaneous 
administration of heparin in the Pitkin menstruum is recommended as a safe, 
simple, practical, and effective method for anticoagulation therapy in thrombo- 
embolic disease complicating the puerperium and gynecologic surgers". 
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In an attempt to achieve prolonged absorption of heparin, pellet and 
capsule implantation in experimental animals was attempted. Erratic, nn- 
predietable effects were observed. However, a slower and more equable dis- 
tribution of heparin was obtained bj’’ incorporation of the drug in the Pitkin 
menstruum developed to regulate the rate of release of water soluble drugs 
injected intramuscularly or subcutaneously.^; ^ 

The ingredients of the pitldn menstruum are gelatin — 15 to 30 per cent, 
dextrose — 5 to 12 per cent, glacial acetic acid — 0.5 per cent, and sufficient 
distilled water to make 100 per cent. The rate of liberation of the contained 
heparin is inversely proportional to the viscosity of the menstruum; the optimum 
percentage of gelatin afid dextrose were found to be 18 and 8 per cent, respec- 
tively, for the' preparation containing heparin. The technique for the use of 
the heparin/Pitldn menstruum preparation has already been considered. 

For optimum results heparin therapy should be inaugurated as early as 
possible. The advantages of preventing spread of thrombosis before it can 
give rise to pulmonary embolism or serious local damage are obvious, and has 
been stressed repeated^ in the literature.-^ Admittedly, thrombo-embolism may 
be a treacherous and unpredictable condition; at times it occurs catastrophic- 
ally and TOthout warning. Nevertheless, if one is alert for slight premonitory 
signs, these will be discovered more often than has been supposed. One such 
diagnostic sign, described by AUen,^® is an inexplicable rise in the pulse, temper- 
ature, and respiration at the same reading or observation. Where, after oper- 
ation, these have shown the normal downward course, any fresh rise, however 
small,' after the fourth or fifth day, must always evoke suspicion. Another sign 
Sometimes observed is an unaccountable feeling of disquietude and restlessness 
which affects the patient. Or she may state, perhaps not until questioned, that 
she was kept awake during the night by a faint ache and a feeling of cramp in 
one of the calves, so-called “chaiiej’- horse,” a sjonptom which may already 
imve disappeared. Complaint of even a slight stitch or pain in the chest must 
arouse strong suspicion of pulmonary infarction which is confirmed if the pa- 
tient develops an irritative cough or expectorates blood-streaked sputum. 

If any of these general signs are noted, a detailed physical examination 
niust be made to elicit the cause. Examination consists of palpation of the 
groins, inner aspect of the thighs, popliteal spaces, the calves, and the veins of 
the feet, looknig for swelling and tender areas. Conspicuous signs need not 
necessarily be present. In early cases one may note only slight swelling of the 
ower leg, an increased glossiness and tension of the skin, a faintly cyanotic 
mscoloration in comparison with the other leg, and prominence of the super- 
ficial veins of one leg as compared w'ith the other. All these signs need not 
necessarily be present but, if one or more of them is observed, the probability 
of an incipient thrombosis is considerably increased. 

The most important sign is direct tenderness in the calf, discovered by 
pressure with the palpating fingers. Such tenderness Avill be more significant 
none is elicited when the muscles at the same level are compressed from side 
fo side. An increase in the consistency of the muscular part of the calf is an- 
other customary feature of thrombosis. Finally, the foot is brought into dorsal 



CANCER; EVOLUTIONARY REVERSION IN CELL METABOLISM 

"W. B. Ayee, and -7. Eenest Ayre, M,D., j\Iontreal, Quebec 

I T IS proposed that cancer is essentially a reversion in cell evolution resulting 
from an abortive attempt of the regenerating cell to adapt itself to an 
environment that is deficient in one or more of the elements essential for the 
formation of the enzyme pattern it requires to become a fully differentiated 
specialized cell. Recent studies have revealed a marked similarity in the enzyme 
patterns of embryonic and malignant cells. There is also evidence to suggest 
that certain chronic low grade tissue vitamin deficiencies which result in im- 
paired function of the normal adult cell, shift the metabolic balance in favor 
of the growth and development of a cell with an embryonic cell enzyme pat- 
tern. Growing cells must .synthesize their ^dtamin containing enzymes from 
available constituents in their immediate environment. When the cell environ- 
ment is marginally deficient, the relatively low concentration of one or more 
of these essential elements may not permit the .synthesis of the usual adult 
cell enzyme systems, and yet may be entirely adequate for the synthesis of 
the enzyme pattern of an embryonic cell. '^^Tlen, in the face of .such deficiency 
conditions, local tissue growth is continually forced in the repair re.sponse to 
a chronic irritant, the regenerating cells, if they are to survive, are forced ' 
to revert to the use of their embryonic cell enzyme pattern. It is suggested 
that when these factors, (a) chronic nutritional deficiency, marginal in char- 
acter, and (b) continuously forced local tissue growth, obtain over a long 
period, the newly formed regenerating cells will by gradual stages revert 
morphologically as well as enzymatically and finally, after many cell di't’isions 
(cell generations), a.ssume all of the behavior characteristics of the primitive 
embryonic cell. 

Speculation on the possibility that malignant tumors are analogous to 
embryonic tis.sue goes far back to the earliest theories of cancer. It is only 
recently that experimental data .supporting this idea have been forthcoming. 

It has been shown by Burk,^ and again by Green.stein and Thomp.son’ in 
comparative studies on fetal rat liver, adult liver, and hepatoma that, meta- 
bolicalljq the malignant ti.s.sue elo.selj'^ resembles the embryonic in the extent 
of glycolysis, the activity of a number of different enzyme .s 3 ^stems and in .sul- 
fur distribution. In these re.spects the fetal and malignant tissue are similar 
and differ significantly from the adult ti.s.sue. West and Woglom" have .shown 
the same paralellism between the biotin content of embrjmnic and malignant 
tissues. In some embryonic tissues the biotin content is higher than in the 
adult tissue, in others lower. They found “In all eases the biotin content of 
both tumor and embryo tissues deviated in the same direction from the cox’- 
responding normal.” Thei’C was no evidence from their experimental work, 
however, that tumor grovdh was in any way dependent on biotin. Considei’ing 
the similax’ity in their enzyme patteni.s, embryonic and malignant tissues must 
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cell environment we regard as the possible initiating factor in the malignant 
process in many cancer producing tissues. 

Evidence suggesting that marginal deficiency conditions and chronic in- 
flammation are almost invariably associated with the development of one type 
of cancer in human subjects has been presented by one of us (J. B. A.).® In a 
survey of 100 gynecologic patients, 50 with early uterine cervical cancer and 
50 controls, chronic dietary deficiency was present in 90 per cent of the cancer 
patients according to both the dietary-history standard and the measure of 
thiamine excretion. Almost all showed evidence of chronic cervicitis. Evi- 
dence of similar nutritional status was found in only 10 per cent of the con- 
trols. This same dietary inadequacy, chronic in character and marginal in 
degree, associated with chronic inflammation, was also found in a high per- 
centage of another group recently reported" who had not yet developed malig- 
nant disease but exhibited evidence of morphologic changes typical of ‘‘pre- 
cancer” in the cells scraped from the squamoeolumnar junction of the cervix. 

The role of ^dtamins in enzjmiology and their relation to malignant dis- 
ease has been the subject of many recent studies. Those which have been 
shoAvn to be actual components of the enzyme equipment of the fully differ- 
entiated cell appear to be vitally related to the process of carcinogenesis. 
Certain members of the B group of vitamins, particularly riboflavin, niacin, 
and thiamine, are especially implicated. 

Tlie studies of Kensler and co-workers,® elucidating the prominent role 
played by riboflavin in the protection of rats against hepatoma formation while 
on a diet containing p-dimethylaminoazobenzine, are outstanding in this field. 
Pollack and Taylor and associates® have made an invaluable contribution to 
cancer research by compiling data on the vitamin content of normal adult 
and malignant tissues. They have shoAvn that malignant tissues resemble one 
another in their content of various B-factors; and differ from the correspond- 
ing normal adult tissues in that their enzyme systems appear to require lower 
concentrations of riboflavin,® thiamine,^® and niacin. “ The similarities be- 
tween embryonic and malignant tissues have been pointed out, and evidence 
indicating that the enzjnne pattern of the embryonic cell, like the malignant 
cell, depends on relatively low coneenti’ations of ribofiavin and thiamine has 
been reviewed. Othex’s have investigated vitamin metabolism and its relation 
to malignant disease in man. Mai’tin and Koop^® and Abels and associates^® 
have shown a close association to be present between intra-oral cancers, pre- 
eancerous oral leucoplakia, and B-eomplex deficiencies. Studies on uterine 
cancer showing the close association between this foi’m of inalignant disease 
and the existence of a chronic subcHnical thiamine deficiency have been re- 
' ferred to above.®’ 

The effects of a chronic hypovitaminosis on the cell tissue envii’onment 
might be analyzed as folloAvs: As a result of the deficiency the function of 
the fully differentiated cell is hampei-ed because of an interference with cer- 
tain of its enzyme systems. It is able to continue but a labored existence. 
On the other hand, all of the essential requirements of the embx-yonic cell, 
whose growth and efficient fuixctioning apparently depend on lower concen- 
trations of some of the B-vitamins, may be fully complied v/ith. The sugges- 
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also coincide in tlieir comparative content of certain otlier B vitamins. Burk^ 
and Greenstein and Thompson, “ in studies on liver tissue referred to above, 
have shovm that many of the riboflavin containing enzymes are found in much 
lower concentrations in tumor and embryonic tissue than in the normal adult 
tissue. Robertson and Kahler,^ by assays on rat tissue, have presented actual 
data on the riboflavin content of fetal liver as compared to normal adult, 
normal regenerating liver, and hepatomas induced by various carcinogenic 
agents. With the riboflavin concentration of normal adult liver as standard 
at 100, regenerating liver also had a value of 100, fetal liver -19, and six 
hepatomas varied from 16 to 47. It is, therefore, evident that in the rat the 
tumor and embryonic tissue resemble one another in their content of ribo- 
flavin and contain considerably lower concentrations of this essential element 
than the corresponding normal adult tissue. Barnes,® in studies of the cord 
blood, maternal blood, and lolaeenta in Imman subjects, found that the con- 
centration of thiamine in the cord blood is almost invariably lower than that 
in the maternal blood; and that lolaeental tissue has a very low value for the 
concentration of thiamine. This suggests that the fetal embryonic enzyme 
pattern depends, again, upon a lower concentration of this B-f actor. 

In addition to the similarities in their enzyme patterns, many other re- 
semblances between malignant and embryonic tissues have been noted. Mor- 
phologically, the similarities are striking; and their behavior characteristics are 
similar (both are rapidly growing tissues, and both can be heterologously 
transplanted). These resemblances strongly suggest that malignant tumors 
are formed from cells which have resumed certain embryonic characteristics 
in a disordered growdh process. 

One feature in these similarities which may be particularly significant is 
the fact that the enzyme systems of both embryonic and malignant tissues in 
comparison to those of adult tissues are apparently much less dependent on 
certain essential components of the B-complex which the regenerating cell must 
obtain from the constituents available in its immediate enmronment. 

General body growth stops when any one essential component of new cells 
IS not available. Focal growth activity, however, as a necessary part of the 
repair response to the stimulation of a chronic irritant, is forced under the 
pressure of the demand for new cells as important protective elements. Ac- 
cording to the degree of the deficiency focal growth activity will be affected 
m different ways ; when severe, no growth activity will take place regardless 
of the pressure of the demands of the repair process. However, if the de- 
ficiency is marginal, the chronic repair stimulus being continuous, the tissue 
may make an effort to form a supply of new protective cells from the limited 
materials available. In this action it must undergo an adaptation process and 
produce a cell which can survive in the “deficiency" environment. The re- 
sults of studies on the enzyme systems of embryonic cells referred to above 
indicate that these cells can function adequately wdth lower concentration of 
certain B vitamins than the corresponding normal adult cell. A marginal de- 
ficiency for the adult cell would not be a deficiency state for the embryonic 
cell. In the adaptation process, therefore, an embryonic type of cell must be 
produced. This evolutionary reversion which has been conditioned by the 
local tissue response to a stimulus to regeneration in a marginal deficiency 
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mammary gland and those of the female generative tract where aetivitie.s run 
in a physiologic cycle involving recurrent episodes of massive desquamation 
followed hy rapid regeneration of tissue. 

II. Tissue Vitamin Deficiency 

Kensler and associates® have shown that in the production of liver cancer 
with p-dimethylaminoazobeimine, in addition to cell destruction and a resultant 
repair response, there is an interference with an enzyme .system — the enzyme 
system, in which Coenzyme I is concerned. Riboflavin is essential for the 
efficient performance of Coenzyme I. One surmises that as a result of the in- 
terference with this enzyme system the usual metabolism of the regenerating 
cell is impossible. It loses the ability to perform many of its highly .specialized 
functions and is forced to depend for its survival on other of its enzjmie .sys- 
tems. These are presumably adequate for repi-oduetion and growth, but lack- 
ing the total enzj'me pattern of the fully differentiated cell, the new cell also 
lacks its highly .specialized functional capacity. It is a cell which is adequate 
for more primitive functions onljq viz., reproduction and growth. Its enzyme 
pattern is now so fashioned that all of the materials which enter the cell are 
used for growth and reproduction. It is a malignant cell. Riboflavin in large 
doses plus casein, or an adequate diet, will enable Coenzyme I to function 
properly in the regenerating cell and will almost completely annul the carcino- 
genic effect of p-dimethylaminoazobenzine. This suggests that one of the 
impoj’tant aspects of p-dimethylaminoazobenzine activity as a carcinogenic 
agent is its effect in creating a relative riboflavin deficiency in an area where 
active regeneration is taking place; that it creates a relative deficiency of a 
factor necessary to the regenerating cell for the formatioTi of the full enzjune 
pattern required for the performance of the specialized tasks of a highly dif- 
ferentiated cell. 

RusselR'^ has shown that a diet deficieiit in thiamine and riboflavin will 
.significantly decrease the induction- period of tumor formation when the cells 
of the central nei-vous .system of the rat are subjected to the effects of methyl- 
cholanthrene. In .summaiy he .states, “It is .suggested that the altci’ed metabo- 
lism of the eells of the nervous system resulting from the deficiency of thiamine 
and riboflamn cairsed the cells to re.spond more readily to the carcinogen.” 

There is, therefore, ample evidence that various vitamin factors are directly 
concerned with the propensity of the cell to become malignant. When de- 
ficient, the transformation is more readily effected. The fact that the func- 
tional activity of the new cell is not hampered in any way by the low vitamin 
concentration sugge.Sts that it is formed in the adaptation proce.s.s. It is doubt- 
ful whether it is always one particular vitamin factor which is involved. It 
may at one time be one, at aiiother time another. The essential feature is an 
interference with the enzjnnes necc.ssary to the cell for the performance of its 
highly .specialized functions. It has been .shown that p-dimethylaminobenzine 
acts fundamentally in this manner. It is presumed po.ssible, though not proved, 
that other agents which have been implicated in the production of malignancy 
may. act essentially in the same fashion. The virus responsible for mammary 
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tion is that when these conditions are present at a focus of chronic irritation 
where cell division, in the process of repair and regeneration, is occurring 
repeatedly, eventually the regenerating cell will be forced to undergo a process 
of adaptation and will revert to the cell type which can function efficiently 
under the restricted conditions imposed. In the process of adaptation the cell, 
ill effect, undergoes evolution in reverse and resumes after many cell divisions 
its embryonic characteristics. Once embryonic reversion has taken place, 
groAvth and invasion may occur under the influence of continued malnutrition 
or in response to imrious body groivth hormones which have a selective stimu- 
lating effect on the tissue involved. 

In studies on uterine cervical cancer,® evidence has been presented sug- 
gestmg that these three factors: nutritional deficiency, chronic infection, and 
hormonal stimulation, are important in the genesis of this malignant disease. 
Interpreting this evidence as applicable to carcinomatous disease in general 
and considering - the many resemblances between malignant and embryonic 
tissues which have been demonstrated, three essentials in carcinogenesis might 
be described as follows : 

1. The existence of a focus of chronic irritation where cell division as a 
part of the process of regeneration and repair is occurring repeatedly and as a 
body defense reaction must continue as best it can in spite of the nutritional 
environment. 

2. A tissue vitamin deficiency that alters the cell environment making it 
impossible for the new cell formed in the process of regeneration to complete 
the enzyme equipment of the fully differentiated cell, but at the same time 
adequately fulfilling all of the metabolic requirements of an embryonic cell. 
These twm factors operating over a long period cause the cell to undergo rever- 
sion and assume its embryonic characteristics. 

3. A hormonal factor which acts upon the cell which has assumed its 
embryonic character enzymatically and morphologically and stimulates its fur- 
ther development, growth, and invasiveness. 

I, Chronic Irritation 

The importance of chronic irritation, mechanical or infectious, as a sig- 
nificant factor in the development of malignancy has long been recognized. 
As a focalizing factor it may have its effect in a number of ways. As a site at 
which continuous cell division is oecuiring it is the point at which cell changes 
conditioned by environmental factors will take place. As an area of hyperemia 
it will be an area that is subjected to increased amounts of any hormonal agent 
present in the blood stream. There is aflso suggestive evidence that inflamed 
cells or cells adjacent to an inflamed /area are able to fix certain hoianonal 
agents and thus cause a marked increase in their loeak concentration. This 
evidence has been review^ed and discussed in a previous publication.® 

. The concept suggested implies that some stimulus to cell division is abso- 
lutely necessary. This is in accord with the fact that malignant disease most 
commonly develops at sites of chronic irritation or in. organs such, as the female 
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do not act except upon the intact ceil, avc suggest that their action may be 
principally that of altering the permeability of the cell membrane to elements 
essential for the operation of the cell enzyme systems. A growth promoting 
hormone may permit essential elements required by the enzyme systems con- 
cei'ned with gro^vth and reproduction to enter the cell. As more of the essen- 
tial elements are made available, more activity and moi'e growth is possible. 
While they are excluded the cell’s enzyme sy.stems, lacking energy material, 
remain inactive. Thus the neoplastic cell may remain dormant, its growth 
potentialities locked within because of the exclusion by the cell membrane 
of materials essential for growth. With a significant alteration in the body 
hormonal status a sudden alteration in the cell membrane takes place, mate- 
rials essential for the operation of its enzyme systems are made available, and 
its growth potencies suddenly manifest themselves ])erhaps years after the 
formation of the neoplastic cell has taken place. 

Significant changes in the body hormonal status may occur with age or 
Avith changes in the body nutritional status. In the hormonal changes of the 
climacteric there is often eAndenee of overaetiAdty of some pituitary hormones 
as the depressant effect of the gonadal hormones on the pituitary is gradually 
withdrawn. There may be alterations in the pituitary groAvth hormone during 
this period. Nutrition has a marked effect on endocrine function. 

Tannenbaum^® has .shoAvn that underfeeding causes a notable reduction in 
the incidence of mammary gland carcinoma in susceptible strains of mice. It 
has been pointed out that this effect is in large part, perhaps Avholly, due to the 
secondary effects of caloric intake on endocrine gland activities. The produc- 
tion of estrogens is significantly reduced and the mammary gland is not sub- 
.ieeted to the usually strong gi’owth stimulating effect that this hormone exerts. 
There is evidence also that selective nutritional deficiencies may increase the 
amount of estrogen in the blood stream. Biskind and Biskind’® have shown that 
a B vitamin defieienc}' may result in impaired hepatic function with a resultant 
failure of the estrogen inactivation-excretion mechanism. In the patients with 
uterine malignancy referred to above,® accompanying the thiamine deficiency 
CAudence of high endogenous estrogens A\ms consistently present in the charac- 
ter of the cerAucal cytology. 

Inherited characteristics AA-^hich determine the intensity of endocrine gland 
activity haAm an important bearing on the ge7aetic aspects of carcinogenesis. 
It has been shoAvn that the characteristics of endocrine gland aetiAuties as 
determined by hereditaiy factors is of significance in determining the suscepti- 
bility of certain strains of mice to the dcA’-elopment of mammary gland car- 
cinoma. There is, in addition, some unusual pi’operty of the nucleus-cytoplasm 
complex Avhieh Ave might say determines a ready tendency of the cell to un- 
dergo evolutionary rcAmr.sion. This property is inherited and has not yet been 
explained. The possibility of genetic factoi-s causing a peculiarity in general 
cell membrane permeability may also be Avorthy of consideration. 

The Cell 'Enzyme Systems 

In the production of hepatomas AAuth p-dimethylaminoazobenzine, an inter- 
ference AA'ith one set of enzymes re.sults in the development of a cell that con- 
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carcinoma in mice may interfere with these enzymes. Neoplastic-producing 
x-rays may knock out tliis set of enzyme systems. It is known that porphyrins 
interfere with vitamin metabolism and that certain derangements in porphyrin 
metabolism are associated with some forms of malignancy. 

The altered cell possesses the enzyme system of an embryonic cell — a sys- 
tem geared for groAvth and reproduction. We might then plausibly picture 
malignant disease as essentially a reversion to an embryonic type of cell 
metabolism conditioned by a change in cell environment. This change in cell 
emdronment results in the inability of the newly formed regenerating cell to 
complete the enzyme pattern it requires for the specialized functions of a 
highly differehtiated cell. Its more primitive enzyme systems, however, which 
are adequate for division and growth remain intact. The cell, if it is to sur- 
vive, is forced to revert enzymatically to the use of these embryonic enzyme 
systems. A cell that is stimulated in the process of repair and regeneration to 
repeated division in the deficiency environment will eventually revert morpho- 
logically as well as enzymatically to the embryonic state. Thus the malignant 
process is initiated, a neoplasm is formed. Under the influence of specific 
growth stimulating body hormones its grovvth characteristics wall be deter- 
mined. It may immediately assume the rapid growth properties and the 
invasiveness of a highly malignant growth if there is a potent enough growth 
stimulus present. On the other hand, the cells so changed may remain for 
years as a tiny neoplastic focus only to be activated some time later when the 
body hormonal balance is altered by some additional nutritional factor or by 
one of the hormonal alterations associated with stress or aging. 

III. The Hormonal Agent 

There has been considerable controversy as to the status of body hor- 
mones, e.g., estrogen, as carcinogenic agents. Being structurally related to the 
knovm carcinogens, benzpyrene and dibenzanthracene, the possibility that 
estrone and estradiol and related compounds possessed carcinogenic properties 
was readily inferred. Estrogens Avei’e sliowui to increase the frequency of the 
development of malignancy in the mammary gland and the female tissues of 
j^Iiillerian duct origin of experimental animals when the other requirements 
for the development of these malignant growths were present. . Estrogens 
alone; however, except in massive doses and over a prolonged period, would 
uot produce malignant growths. And, as pointed out by Dodds, stilbestrol 
and hexestrol which do not possess the condensed carbon ring of estrone and 
the carcinogenic agents, but do possess the gjuiecogenic properties of estrogens, 
have the same influence in increasing the frequency of the development of these 
malignant, growths. Therefore, the effect of estrogens in the i^roduction of 
these tumors is probabU’’ due purely to the marked growth effect which they 
exercise selectively on the tissues concerned. 

Jensen and Tenenbaum,^' in a review on hormones and enzymatic reac- 
tions, conclude, “It appears that the action of hormones on the rate of enzy- 
matic reactions takes place only in the intact cell. It is known that the 
activity of certain enzymes is dependent on cellular integrity.” If hormones 
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velops in the cell as differentiation and specialization of function occur. They 
vary in concentration from tissue to tissue because of the functional varia- 
tions from tissue to tissue. They depend upon relatively high concentrations 
of the B-vitamins for efficient performance. We may plausibly regard this 
group as a ''prepotent” group which exercises a priority on the energy mate- 
rials that are brought to the cell. Thus Avhile they are intact energy materials 
are directed toward specialized functional activities and none are available for 
the secondary more "primitive” group. If the regeneration process results in 
the formation of cells that are unable to complete this set of enzymes because 
of cell environment deficiencies, all of the energy materials which are made 
available to these cells are used for growth and reproduction. 

The existence of hypovitaminosis as an isolated fact, however, does not 
mean that the cell will eventually become malignant. It will probably remain 
morphologically the same although functionally impaired. However, if a cell 
which has retained the ability to reproduce itself — still possesses the primitive 
enzyme group — is confronted with a tissue environment characterized by a 
hypovitaminosis and is stimulated to repeated cell division, the vitamin de- 
ficiency will eventually, over a long period of time, impose a restriction upon 
the enzyme pattern which the newly foi-med cell can acquire. This will limit 
its capacity as a specialized differentiated cell and eventually, we submit, it 
will by gradual change become dedifferentiated until it has reverted com- 
pletely to the embryonic form. 

Reversion Process — Dallo’s Dictum 

There is a generally accepted principle in biology regarding the irreversi- 
bility of evolution which is known as Dallo’s Dictum. It states that, so far as 
animal structure is concerned, evolution is irreversible but, regarding adapta- 
tion to a new environment simulating conditions which obtained in the past in 
another environment, evolution is reversible. Applying this principle to the 
regenerating cell confronted with an environment in which there is a deficiency 
of the elements required for its function as a highly differentiated cell but a 
plentiful supply of all of the elements required for the function of the capaci- 
ties it exercised as an embryonic cell in the past it would appear that all of 
the factors conditioning evolutionaiy reversion are in operation. 

There are a number of facts which appear to indicate that the trans- 
formation from a normal to a neoplastic cell is not an abrupt process but 
rather a gradual transformation invohung a series of graded intermediate 
states. Roskelly and associates'^ in studies on the biochemical changes which 
take place in this transition, have found that alterations in the cell enzyme 
pattern begin to appear long before it can be said that the tis.sue is malignant. 
The pathologist in his study of biopsy material frequently recognizes morpho- 
logic changes which give the cell an appearance intermediate between that of 
the normal and the neoplastic cell. To these he applies the term "precancer- 
ous,” In the study of the eer^ucal cytology smears of a large series of gyne- 
cologic patients by one of us"^ the "precancer cell-complex” was encountered 
so frequently as to be considered a .significant cytologic entity. As mentioned 
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tains only a part of the enzyme system of the fully differentiated parent cell. 
This part the liver .cell used for growth and reproduction during its embryonic 
period. The enzymes which the cell in the regenerating phase would ordinarily 
acquire as it proceeded to differentiation have been kept from it. Occasionally, 
in the malignant transformation, not all of the specialized systems are inter- 
fered with and the cell, e.g., those of some prostatic carcinomas, possesses 
enzyme properties intermediate between those of an adult and those of an 
embryonic cell, but in its behavior characteristics it is more closel}’’ analogous 
to the embryonic cell,. 

In the malignant transformation it is doul3tful if the cell ever acquires 
new enzyme systems, for there is always a loss of functional capacity. It re- 
develops or re-emphasizes enzymatic potencies already present which are of 
benefit for immediate survival in the existing environmental conditions. The 
fact that when the enzyme pattern which enables the differentiated cell to per- 
form its specialized functions is destroyed or lost, the cell takes on the behavior 
characteristics that the remaining enzyme systems are best fitted to perform is 
not surprising. This suggests that one of the important mechanisms of internal 
cell control, keeping growth potencies within the cell in check, is the presence 
of the. “specialized” enzyme systems. It is as if these systems exercised a 
priority demand on energy material within the cell and “starved” the particu- 
lar enzyme systems that undertake the activities resultnig in growth and re- 
production. Once the 'specialized enzyme systems are interfered with, any food 
material entering the cell, the amount and character of which may be deter- 
mined by the action of a hormone on cell membrane permeability, is immedi- 
ately available for growth and reproduction. 

Greenstein and Thompson^® have pointed out that the enzyme patterns of 
nialignant tissues are remarkably similar both qualitatively and quantitatively, 
irrespective of their tissue of origin. Taylor, Pollack, and Williams^^ have 
shown that tumors are remarkably uniform in their B-vitamin content. Prom 
fiiis “. . . it is concluded that malignant neoplasms of various types and from 
various animals tend to have similar cellular metabolism forming in effect a 
common tissue type.” The similarities between malignant and embryonic tis- 
sues have been pointed out above. Normal tissues on the other hand vary 
markedly in their concentration of various enzymes. This appears to be di- 
I'eetly related to the variations in function from tissue to tissue. 

The thought emerges that possibly all cells, since they have a common 
oi'igm from a mass of undifferentiated embryonic tissue composed of similar 
cells, may have a common group of enzymes wdiich form a basic “primitive” 
Scoup, and, superimposed on 'these, acquired in the process of differentiation, 
a second group which- va-ties from tissue to tissue depending on differences in 
function, making the performance of the cell’s liighly specialized tasks possible. 

Thus we may picture the normal adult cell as containing two groups of 
enzyme systems. The one common to all cells, embrjmnic, malignant, or nor- 
nial adult, Avhich iij specific for the requirements of growth and reproduction. 
The cell depends pn these for its regenerative capacities. This group requires 
^nit small conceu'^'rations of certain of the B-vitamins. The other group de- 
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be most active. Thus the cells at the base of the tumor adjacent to the nutrient 
supply of normal tissue vdll grow; the tumor will expand and invade the sub- 
adjacent normal tissues. 

Summary 

From facts recently accumulated by various scientific groups and the .sug- 
gestive evidence presented by a number of clinical investigator.s, a possible 
mechanism for the production of malignancj’’ has been po.stulated. According 
to the concept outlined, neoplastic cells arise from foci where recurrent cell 
division is occurring in re.sponse to the .stimulus to repair and regeneration. 
Some external factor interferes with the completion of the enzyme pattern of 
the regenerating cell and prevents it from acquiring the enzyme .systems re- 
quired for the higlily specialized functions of the fully differentiated cell. 
Under these eircuinstance.s, in an effort to adapt to its environment the cell is 
forced to revert to its primitive embryonic enzyme group which can function 
efficiently under the restricted conditions imposed. This primitive group is 
especially geared for growth and reproduction. After many cell divisions (cell 
generations) without the completed enzyme .systems, the cell by gradual stages 
reverts completely and assumes the morphologic and behavior characteristics 
of a primitive embryonic cell. Much of the activity of such a cell is influenced 
by various body hormones with specific growth-stimulating properties. There 
is considerable evidence to .suggest that a chronic subclinical vitamin deficiency 
is one external factor which can affect the regenerating cell in this way. It is 
possible that various agents, chemical carcinogens, neoplastic-producing x-rays, 
viruses, and other factors which have been implicated in carcinogenesis may 
act in essentially this fashion. 

It has been recently pointed out by a number of independent authoritie-s^®' 
that malignant tis.sues regardless of species origin or of their site of origin 
within the host, are biochemically so .similar as to constitute a common tis.sue 
type. Williams,®’ in' commenting upon thi.s striking similarity, .states: “This 
remarkable resemblance between cancers, regardless of what animal they arise 
in, what tissue they come from, or how they are induced, we believe to be a 
highly important and revealing fact and one which strongly suggests a com- 
mon etiology.” 

Some phases of the concept presented in the above are based on sugges-, 
tive evidence alone, more confirmatory evidence is to be desired. It is, how- 
ever, presented at this time as the suggestive evidence and confirmed factual 
findings welded into this interpretation appear to offer a plausible meehani.sm 
for the production of various forms of malignant disease while invoking noth- 
ing more unusual than the disordered function of the known biologic proper- 
ties of the individual cell. 
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■ above, they were present in tlie cervical cytology picture of patients wlio as a 
rule also showed evidence of a chronic siihclinical thiamine deficiency and 
ehrouie cervicitis. As one would expect, the process of evolutionary reversion 
is a gradual one and occurs only after many cell generations (cell divisions). 
These findings also imply that the atypical morphologic forms seen may be 
regarded themselves as evidence of chronic hj^povitaminosis.' 

Factors Which Determine Invasion 

In general it may be stated that invasion results from a complete break- 
down in the mechanism for control of growth potencies within the cell. This 
may result from either a- continuously strong gro-wth stimulus overcoming the 
cell’s natural barriers or from a complete breakdown within the cell with dis- 
solution of the barriers inherent in the cells internal structural organization. 

It has been suggested that endocrine growth factors act upon the cell 
membrane, making it more readily permeable to the selective materials re- 
quired for the enzj^me systems concerned in growth activity. In the absence 
of the endocrine factor, therefore, the cell membrane would perform an im- 
portant function in growth control. In rapidly growing anaplastic carcinoma 
the malignant tissue often takes on the character of a sylicitium, nuclei in a 
mass of cytoplasm. It may be that the loss of cell membrane in such a tissue 
is one factor in determining its rapid growth characteristics ; one of the con- 
trol barriers has been entirely broken down. 

There is evidence to suggest that the enzymes concerned with the special- 
ized functions of the differentiated cell are located in the cytoplasm. It has 
long been recognized that the function of the nucleus is of prime importance 
m the processes concerned with growth and reproduction. If the specialized 
enzymes may be regarded as a “prepotent” group of enzjanes which rapidly 
utilize energy materials which enter the cell for fimctio2)al pui’poses none will 
be available for the nuclear enzyme systems. Thus the growth and reproduc- 
tion activities of the nucleus will be held in check. A cytoplasm with highly 
specialized enzyme systems may then be regarded as an additional growth 
controlling mechanism. 

We might then plausibly picture the malignant potencies of a cell as in- 
berent in the normal functions of its nucleus and the liighly developed proper- 
ties for growth and reproduction which reside there. For the exercise of these 
functions certain materials are required. If they are supplied in ample quan- 
tities, growth proceeds at a rapid rate. However, in the normal adult special- 
ized cell the nucleus is starved. These materials are kept from it by two bar- 
riers — the surrounding cytoplasm which contains a “prepotent” set of enzyme 
systems, and the cell membrane. Once the cytoplasmic barrier has been altered 
by chronic subnutrition, growth activity in the cell is under the influence of 
i^ell membrane permeability alone- The total groudh potencies of the cell 
may then be readily provoked by a strong growth promoting endocrine factor. 

Once these two growth controlling agencies are broken domi, the cells of 
the neoplastic focus which are supplied with the most nutrient material will 



CERVICAL CANCER IN YOUNG GIRLS 


Harold Speert, New York, N. Y. 

(From the Gynecological Service of the Foosevelt Hospital. ) 

C AECIN02IA 01 the uterine cervix in young girls differs from the disease in 
adult vromen in three important respects: its apparently worse prognosis, 
the preponderance of adenocarcinoma over the epidermoid type, and its ex- 
treme rarity. The literature records only four five-year sur\*ivaLs among pa- 
, tients under 21 years of age vdth cervical cancer (PoUaek and Tajdor, 1917). 
In this same age group appro.ximately two-thirds of aU carcinomas of the cervix 
are of the glandular tj*pe, in contrast to the relatively low incidence of 5 per 
cent or less with which this type of cervical cancer appears among older women. 
So rare is carcinoma of the cervix in minors that such cases constitute gyne- 
cologic curiosities. 

In a statistical tabulation of 937 deaths from uterine cancer in 1870, Gdatter 
recorded only two patients under the age of 21 years. Gusserov,* (1886) could 
not add a single authentic case when he reviewed f3,3S.5 cases of carcinoma of the 
eenix sixteen years later. The number of acceptable cases still stood at two in 
1905 (Steffen). Sevei’al cases have been reported in more recent years, how- 
ever. In the latest review of the literature on carcinoma of the cervix during 
the first two decades of life,- Pollack and Ta^dor (1917) collected thirty eases 
and added one of their o^vn, a girl of IS years, bringing the total to thirty-one 
cases. The acceptable total may be .somewhat less than this, hovrever, for the 
follo'iving reasons. In one instance the same patient has obviously been the sub- 
.fect of two separate reports (MacDonald, 1929; ^lonse, 1930). In another 
ease (Amesse, 1932) the cervical origin of the tumor is not clear; and in .stiU 
others, originally thought to be carcinomas, the diagnosis was changed later to 
endothelioma (Philipp, 1907), teratoma (Adanrs, 1916), and adenocarcinoma of 
the fundus (Lockhart, 1935), respectively. On the other hand, occasional cases, 
.such as those of Little (1896), Schreiner and Wehr (1931), and Kelly (1939), 
apparently have been overlooked. Pegardless of the exact number of authentic 
cases, cervical cancer in girls of 20 years or younger is e.xtraordinarily rare. 
It is my purpose, therefore, to report two addational cases of carcinoma of the 
cervix in v'oung girls, one aged 12 years, the other aged 19 years. 

C.V.SE 1. — D. C. (E. H. No. 9595), a 12-year-oId white schoolgirl, was ad- 
mitted to the Eoosevelt Hospital on April 13, 1920, because of persistent leucor- 
rhea of several months’ duration. She had had an appendectomy six weeks 
previously in another city. A large polypoid, hemorrhagic, friable tumor was 
discovered involving the anterior lip of the cervix and extending to the anterior 
vaginal wall. A piece of the tumor was removed for biop.sy, the pathologic 
report being adenocarcinoma of the cervix. The tumor cells were arranged in 
two ways, some in the form of .small irregular acini, but the larger number form- 
ing lorig anastomosing strands, which vrere .supported by thin cores of con- 
nective tissue stroma. The cells were large and cylindrical, with faintly stain- 
ing cytoplasm and oval reticular nuclei (Fig. 1). On April 15, 1920, one hun- 
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' . Comment 

Case 1 is the seventh reported instance of carcinoma of the cervix in girls 
age 12 or under. Table I shows the salient features of each. The tumor de- 
scribed by MacDonald and by Morse is included as a cervical carcinoma because 
it was so stated to be, although their reports do not exclude the possibility of 
its fundal origin. Adenocarcinoma was the hi.stologic type of each of the six tu- 
mors for which this feature was recorded. 




Pig. 2. — Case 2. Epidermoid carcinoma of cervix in a girl aged 19 years. 


Table L Eeported Cases of Carcinoma of Cervix in Girls Aged 12 Years or Under 

AUTHOR I YEAR | AGE | TYPE | TREATMENT | SURVIVAL 

Died in 2 weeks 
witli variola 
No follow-up 
No follow-up 
No follow-up 
Died within a year 

Died in G weeks 

Died in 15 months 


Ganghofer 

Gliickner 

Bumm 

Findley 

MacDonald 

Morse 

Schetfey and Craw- 
ford 
Speert 


1888 8 years Adenocarcinoma 


1908 

1909 
1924 

1929 

1930 
1932 


7 j'ears Adenocarcinoma 
7 months Not stated 
G months Adenocarcinoma 

10 years Adenocarcinoma 

22 months Adenocarcinoma 


E.vcision and cau- 
terization 
Laparotomy 
Laparotomy 
Hysterectomy 
Exploratory; 

x-ray 

X-ray 


1947 12 years Adenocarcinoma Tfadium 


The striking difference in the I’clative incidence of histologic types of 
ceiwical cancer hetiveen children and adults has not been explained. The low 
incidence of cervical carcinoma in general in young girls is not surprising. The 
phenomenon which I'equires explanation is the disproportionately lower inci- 
dence of epidermoid cancer in children. The .iuvenile years constHute a period 
of relative quiescence in the squamous epithelium Avhich lines the vagina and 
covers the portio of the ceiwix, A membrane which is normally 20 to 30 cell 
layers thick in mature women may be only one-fourth or one-fifth this thick- 
ness in prepubertal girls. Mitoses are correspondingly less frequent in children. 
This difference explains the increased susceptibility of the .juvenile vaginal 
membrane to infection and its diminished capacity for repair. Mej'er’s sludie.s 
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dred milligrams of radium were applied in the cervix for twelve hours. A 
similar application was made for eight- hours on April 24, and the patient was 
discharged from the hospital on April 27. She was readmitted on June 9 of 
the same year for another treatment. During the interim she had been symp- 
tomatically well and was completely relieved of the vaginal discharge. The 
cerwx appeared much improved, but there was stiU a slightly rough and nodular 
area on the right side, extending to the right anterior vaginal wall. On June 11 
one hundred milligrams of radium were inserted into the vagina against the cer- 
vix for six hours, , Another application of 50 mg. of radium for eight hours was 
made on August 11, bringing the total radium dosage to 3,000 milligram hours. 
At this time the cervix seemed to be essentially normal except for paracervical 
induration, which was interpreted as a cicatricial reaction to the previously’’ ad- 
ministered radium. On Oct. 25, 1920, the patient was reported to be suffering 
Avith abdominal pain, vomiting, weight loss, and lumps in the groin. She went 
progressively doAvnhill and died at home on July 7, 1921, fifteen months after 
treatment was begun. 



Fig. 1. — Case 1. Adenocarcinoma of cervix in girl aged 12 years. 


Case 2. — G-. (R. H. No. 8225), a 19-year-old single, nulliparous, white 
t obsh office worker, was admitted to the Roosevelt Hospital on Oct. 27, 1918, 
complaining of vaginal discharge which she had had since her menarehe at the 
oge of 9 years ; and backache, weakness, and nervousness of three months ’ dura- 
. had been profuse and prolonged, the flow coming at inter- 
foiu’teen to tiventy-eight days, and lasting for ten days. Her last men- 
strual period began Oct. 6, 1918. Examination under anesthesia revealed an 
intact hymen and a soft polypoid mass at the external cervical os. Neither the 
nndus of the uterus nor the adnexa could be felt. Dilatation and curettage 
2nd trachelorrhaphy were performed on October 28. Sections of the cervical 
tissue showed epidermoid carcinoma of the cervix (Fig. 2) ; the curettings were 
dia^iosed as “chronic hlTpertrophic endometritis” (endometrial hyperplasia), 
^n November 27, radical abdominal hysterectomy, bilateral salpingo-oophorec- 
tnmy, and appendectomy were carried out. No residual tumor was found in 
I’oubne sections of the extirpated uterus and cervix. The patient was last seen 
X , 1919, eleven months after operation, at Avhieh time she seemed com- 

pletely v'ell, had gained 43 pounds, and showed no evidence of tumor recurrence. 
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on the erabrj’-olog.y of the vaginal mxicosa and lower cervix (Novak, 1944) have 
shown these parts of the reproductive canal to he of a single origin, namely from 
the urogenital sinus. The thickness of its surface epithelium is clearly related 
to estrogenic control. In a similar fashion, hormonal function is believed to be 
one of the major factors which control the advance or regression of the junction 
between the stratified squamous epithelium and the columnar epithelium wdthin 
tlie cervical canal. In young girls in whom estrogenic actimty is at a lo^v and 
presumably constant level, the line of junction between the two varieties of 
epithelium within the cervix would be expected to remain relatively static. In 
mature women, on the other hand, higher estrogenic titers and the fluctuations 
which result from the menstrual cycles and from pregnancies tend to make the 
cervical squamocolumnar ejDithelial junction a region of unre.st in which the 
squamous epithelium now advances, now retreats. 

It is precisely at this junction iDctween the zones of squamous and columnar 
epithelium that most epidermoid cervical cancers originate. The conditions of 
unrest -which might conceivably favor neoplastic development in the squamous 
epithelium are lacking in prepubertal girls. In Case 2, on the contrary, where 
the cervical tumor -was of the epidermoid type, an associated le.sion of the endo- 
metrium was found, which is generally regarded as an indication of excessive or 
unopposed estrogenic stimulation, namely endometrial hyperplasia. Recent 
studies of vaginal eytologj^ (Aj’re, 1947) suggest exactly this type of hormonal 
aberration as a common concomitant of epidermoid cervical cancer in adults. 

The poor prognosis which has been associated wdth cervical carcinoma in 
children may be the result of inadequate treatment rather than anj’- specific pe- 
culiarity of the disease. This suggestion -udll be put to test by subsequent eases 
m which the iratient is treated by currently approved techniques of radium and 
x-ray. Most of the reported cases have occurred before the modern era of radio- 
therapy. Case 1 represents the only patient in the group under 13 years of 
age who received the benefit of radium. In the collected series of Pollack and 
Taylor, only six patients had been treated with radium, the only two authentic 
hve-year cures being among this group. 

Summary 

1- Two cases of cervical carcinoma are reported in girls aged 12 and 19 
years, respectively. 

2. This, report includes the seventh recorded case of cervical cancer in girls 
aged 12 years or under. The salient features of these cases are tabulated. 

3. In contrast to the preponderance of epidermoid cervical cancer in adult 
women, adenocarcinoma is the commonest type of cervical carcinoma in young 
gmls. A theoretical explanation for this difference is suggested. 

4. The poor prognosis associated -with cervical cancer in young girls in the 
past may be the result of inadequate treatment. 
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Table II shows the birtli weights of the infants in this series and the in- 
cidence of each weight group in patients with adequate or nonnal pelves. The 
average birth weight for the infants in this series was 7 pounds, which is .slightly 
below the average birth weight for infants born in this ho.spital. 

Table TI. Infant Birth Weight 



3 POUNDS 
OR I.ES.S 

3 TO 53/A 
POUNDS 

53/4 TO G 
POUNDS 

G TO 7 
POUNDS 

7 TO 8 
POUNDS 

8 TO 9 
POUiVDS 



Total 

5 

4 

2 

12 

23 

9 

3 

3 

Norma] pelvis 

4 

3 

1 

10 

14 

8 

3 

1 


One-half of the patients with abnormal pelves gave birth to infants weigh- 
ing 7 to 8 pounds. Almost 25 per cent of the infants were well above average 
birth weight, i.e., 8 pounds or more. Only three of these 15 infants weighing 
8 pounds or more were liorn to women with abnormal pelves : one, weighing 8 
pounds 10 y 2 ounces, was delivered Iw internal podalie version and breech 
extraction of a para vii Avdth a histor 3 '- of previous difficult deliveries and 
measurements indicating a slightlj’- contracted pelvis; the second, weighing 10 
pounds 15% ounces, was delivered b.y internal podalie version and breech ex- 
traction with aftereoming head forceps of a para iii with slightl}’’ contracted 
pelvis; and the third, weighing 10 pounds 1 ounce, was delivered by Kerr 
ee.sarean section of a para vii with justominor pelvis and a hi.storv of previous 
long and hard labors. Some degree of relative disproportion was probably 
present not onlj’’ in these three latter ea.ses, but in all of the cases ivith large 
infants. Therefore, instead of onl.y 18 ea.ses of disproportion (i.e., taking pelvic 
measurements alone as the criterion), there were 30 cases in all with some degree 
of cephalopelvic disproportion; or almost one-half of the cases showed either 
small pelvis b.y measurement or an average pelvis with an oversized infant. 

There were no pehde tumors mentioned in any of the 61 cases. Special 
search was made through the hospital records of these patients, but none had 
pelvic tumors recorded either on previous or subsequent hospital admissions. 

The cord was around the neck in onty one case. Diagno.sis of face presenta- 
tion was made earl}^ in labor in this case and confirmed bj'' x-ray. The patient, 
a 36-3'ear-old para iii, was delivered bj^ classical cesarean section and the cord 
was found wrapped around the infant’s neck three times. There was no 
incidence of abnormal enlargement of the neck in this series. 

The incidence of mon.strosities in this series was high. Of the 61 infants, 
seven, or over 11 per cent, were monstrosities. Five of these infants were 
anencephalie monsters, while the other two Avere aeraniorachi-sehisis. This 
figure is somewhat loAver than the- average given in most texts for the incidence 
of monstrosities in face presentation. 

Actual measurements of the fetal heads ivere not made in this series. Hoiv- 
OATr, no comments were made in anj’- of tlie cases concerning unirsuallj^ long 
heads noticed on routine neonatal examination. . 

Placenta preAua occurred in onlj'- one ease in this series. Cesarean section 
was performed in this case and a face presentation was an incidental finding 
rather than an indication for the cesarean section. 

Morbidity and Mortality . — There Avere no maternal deaths in this series, and 
the maternal morbidity (using the standard of morbidity as a temperature of 
100.4° F. occurring during anj’- tAAm 24-hour periods through the tenth day 
excluding the first tAventj^-four hours) Aims 8.7 per cent. There AA^ere fiA'e cases 
of endometriti.s, one case of pjmlitis, and one ease of incisional absee.ss. The 
history of the latter case illustrates the results of poor obstetric judgment: 

M. W., SO-year-old primiparous patient, ivas admitted to Lying-In Hospital from an- 
other institution after ha-ring had ruptured membranes for one week and after twenty-one 







FACE PRESENTATION- 

Stephen J. Rudolph, Jr., M.D., Indianapolis, Ind. 

(From the FMladeliihia Lying-In Hospital) 

O BSTETRIC textbooks give the incidence of face presentation as one in eveiy 
200 to 300 deliveries. Posner and Bnch^ reported in 1943 the incidence 
at Harlem Hospital, New York, as one face presentation among every 529 
deliveries. From Jan. 1, 1931, through Julj' 31, 1946, at the Philadelphia Ljdng- 
Iii Hospital there have been 61 face presentations in a total of 35,163 deliveries, 
or an incidence of one face presentation among every 576 deliveries. The pnr- 
pose of this paper is an analysis of these 61 cases as to etiology, management, and 
end results. 

Etiology 

The causes for face presentation are usually listed as maternal and fetal, 
and are divided as follows ; 

A. Maternal causes 

1. Faulty axis of the uterus 
a. Lateral Tersion 

b. Forward position (pendulous abdomen of the high multiparous patient) 

2. Contracted pelvis, or normal pelvis with large baby 

3. Pelvic tumors 
B. Petal Causes 

1. Protrusion of the anterior part of the neck 
a. Several coils of cord around the neck 
b. Enlarged thyroid gland, etc. 

2. Anencephaly and other forms of monstrosities 

3. Dolicocephaly elongation of the occipital arm of the head lever) 

4. Placenta previa 

Lateral version of the uterus was not mentioned in any of these cases. 
Table I shows the parity of the cases and the type of pelvis. There were almost 
an equal number of primiparous patients and multiparous patients; but almost 
60 per cent of the multiparous patients, or 30 per cent of the total patients, had 


Table I 


______ PARITY 

1 

TOTAL 

1 TYPE OP PELVIS 

GYNECOID 

1 JUSTOMIXOR 1 

FLAT 

■Cara i 

29 . 

18 

9 

2 

Para ii 

13 

13 

0 

0 

Para iii 

9 

7 

2 

0 

Para iv 

3 

1 

9 

0 

Para v and above 

7 

4 

2 

1 

Total 

61 

43 

15 

3 


L''o or more children. Of the 29 primiparous patients, there were 11, or 
per cent, witli some form of pelvic abnormality, while of the 32 multiparous 
patieip s there were only seven, or 22 i>er cent, showing pelvic abnormality. 

^Presented by invitation at a meeting of tlie Philadelphia Obstetrical Society, 
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Table V 


1 

ANTERIOR 

1 transverse I 

POSTERIOR 1 

TOTAL 


Left 

12 

5 

13 



Right 

14 

5 

4 

23 


Unknown 

3 

0 

1 

4 



No explanation can be offered for this deviation from the accepted average 
except the small size of the series. However, it is noticed tliat Posner and 
Buch’s series also deviated from tiie expected incidence. 

There were two cases of compound presentation involving the hand in 
this series. No mention was made that tlie prolapse of the hand was considered 
to be an etiologic factor in either of these eases. 

Table VI. MAXAGEirENT 




PRIMIPARAS 


1 ANTE- 

MULTIPARAS 



TYPE OF BELIVERY 

ANTE- 

RIOR 

TRANS- 

VERSE 

POSTE- 

RIOR 

UN- 

KNOWN 

RIOR 




! TOTAL 

Spontaneous 

3 

0 

2 

2 

8 

3 

1 

0 

3.9 

Low forceps 

6 

2 

3 

0 

4 

0 

0 

0 

15 

Midforceps 

1 

0 

0 

0 

0 

0 

0 

0 

i 

Low forceps with rota- 

0 

0 

0 

0 

0 

0 

1 

0 

1 

tion 

Midforceps ndth rota- 

0 

2 

0 

0 

0 

1 

0 

0 

3 

tion 

Internal podalic ver- 

1 

0 

1 

0 

0 

1 

2 

0 

5 

sion and breech ex- 
traction 

Internal podalic ver- 

2 

0 

0 

0 

o 

1 

3 

1 

9 


sion and breecli ex- 
traction with for- 
ceps on aftercom- 

1 n 


Kerr cesarean 

0 

0 

2 

0 

2 

0 

0 

0 

4 

Classical cesarean 

0 

0 

0 

1 

0 

0 

2 

0 

3 

Porro cesarean 

0 

0 

1 

0 

0 

0 

0 

0 

1 


T^/pe of Delivery . — Table VI gives the metliod of deliveiy for this series 
according to the position of the infant, and separates primiparous patients from 
multiparous patients. It is interesting to note tliat 19, or almost one-third, of 
the patients delivered spontaneou.sly, including two primipai’ous patients and 
three multiparous patients with posterior positions, all of which rotated spon- 
taneously. Another 25 per cent of the patients were delivered by forceps with; 
out forceps rotation. So there was a total of six posterior and four transverse 
positions which rotated spontaneously (one transverse was rotated manually 
and then delivered b}’- low forceps). Internal podalic version and breech extrac- 
tion was used in almost 25 per cent of the cases; ce.sarean section was the method 
of delivery in, eight, or 13 per cent of the cases. Table VII lists the indications 
for cesarean sections in this series. Two of the sections were done eleetively 
before the onset of labor, one with placenta pre\’ia as the indication and the 
other after x-ray diagnosis of face presentation was made. Tlie one Porro 
cesarean section has been reviewed earlier. Tlie remaining five were done from 
five to eight hours after the on.set of labor. Table VIII gives the fetal mortality 

Table VII. Ixbicatioxs for Cesarean Section 


Cephalopelvic disproportion 5 

Malpresentation (face) 2 

Placenta previa (face presentation incidental) 1 

Total 8 
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hours of hard labor. Forceps delivery had been attempted in the other institution resulting 
in a third degree laceration of the perineal floor. Pelvic measurements taken on admission 
showed a justominor pelvis, and examination revealed posterior face presentation. The patient 
was delivered by Porro cesarean section of a stillborn boy weighing 7 pounds 8 ounces. There 
was a rather stormy postoperative course and an incisional abscess formed. When the abscess 
was opened and drained the temperature returned to normal. The perineal floor was repaired 
on the thirteenth postoperative day. 

The fetal mortality for face presentation was nearly four times the average 
fetal mortality for the hospital, but compares favorably with most statistics for 
face presentation. A total of twelve, or 19.7 per cent, of the babies were either 
stillborn or died before the tenth day. There were eight, or over 13 per cent, 
stillbirths and four, or 6.5 per cent, neonatal deaths. This is an uncorrected 
fetal mortality ; of these twelve infant deaths, seven were monstrosities and one 
was a normal infant weighing less than two pounds. Table III gives the fetal 
mortality correlated with birth weight. There was 100 per cent mortalitj^ among 
the five infants weighing 3 pounds or less (however, four of these were monstrosi- 
ties, and the only normal infant weighed 1 pound, 13 ounces). It might be 
expected that the larger babies would sustain more injuries in delivery, but of 
the 38 infants weighing over 7 pounds, there was only one stillborn (the ease 
delivered by Porro cesarean section cited previously) and two neonatal deaths, 
one of w'hich was a monster. 


Table HI. Infant Mortality 



3 POUNDS 
OR T,ESS 

3 TO 5% 
POUNDS 

5 % TO 6 
POUNDS 

1 6 TO 7 

1 POUNDS 

1 7 TO 8 

1 POliNDS 

8 TO 9 
POUNDS 

9 TO 10 
POUNDS 

OVER 10 
POUNDS 

Total No. in- 
fants 

Total 

5 

4 

2 

12 

23 

9 

3 

3 

Mortality 

5 

1 

1 

2 

1 

2 

0 

0 

Stillborn 

3 

1 

1 

1 

1 

0 

0 

0 

Neonatal 

2 

0 

0 

1 

0 

2 

0 

0 

Monsters 

4 

1 

0 

1 

0 

1 

0 

0 


.There was mention in most of the cases of the presence of edema and 
briusing of the face. In addition to these two not uncommon complications there 
were four infants with evidence of trauma. Table IV correlates the type of de- 
livery -with the form of injury. All of these infants improved and were dis- 
cliarged from the hospital in apparently good condition. 

Table IV 


Internal Podalic Version and Breech Extraction 

1. Dislocated shoulder 

2. Cyanosis, listlessness, and xantpchromia of the spinal fluid 
Midforceps Potation and Delivery 

1. Traumatic cellulitis of the head 
Eow Forceps Delivery 

1. Cyanosis of the face 

Position . — According to most textbooks the incidence of the various posi- 
tions in face presentation correlates closely wdth the incidence of the occipital 
presentation to tvhich it corresponds, i.e., 85 per cent of face presentations are 
said to be right mentoposterior and left mentoanterior corresponding to left 
^ecipitoanterior and right occipitoposterior occipital presentations. However, 
^ this series there was an almost equal distribution among left mentoanterior, 
right mentoanterior, and left mentoposterior, and right mentoposterior occurred 
T^bi times. The position ivas mentioned on the chart in 57 of the 61 cases, 
able V gives the incidence of each position in this series. 
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was. a neonatal death following internal podalic vension and difficult breech ex- 
traction in a para vii with a sliglitlj^ contracted pelvis and history of long labors 
and difficult deliveries. Well-timed cesarean sections in these two cases, avoiding 
the traumatic deliveries (or attempted deliver}'), would undoubtedly have re- 
sulted in living healthy infants ; and in the first case earlier section would have 
prevented the necessity for Porro cesarean. The two other infant deaths were 
due to nonpreventable causes. One ca.se came into the hospital Avith a dead baby, 
the cause of antepartum death of the infant could not be determined; the other 
death was due to compre.ssion of an occult prolapse of the cord resulting in intra- 
partum death of the infant a few hours before deliveiy. 


gMMmm 


mm 

iimmmB 



■ ■■ill 

■ ■ 

■ n 

iniHHi 

HHILII 

iiBB 


1931 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 


H Internal Podalic Version [] Spontaneous 

FJe. 1, — Tearly Incidence of version. 

There has been a definite trend in this hospital toward more consen^atism 
in the ti’eatment of face presentation. The fact that over 50 per cent of the 
cases delivered spontaneous!}' or Avith only Ioav forceps proA'es out the dictum, 
“If a ‘face’ is progres.sing, leaA'e it alone.” Fourteen, or almost 25 per cent, of 
the eases AA'ere managed by internal podalic A'ersion and breech extraction. This 
means that over one-half of the eases requiring major operative procedure for 
delivery AA'ere managed by A'crsion. Fig. 1 .sIioaa's the incidence of internal 
podalic A'ersion occurring in each year coA'ered by this paper, and also .sIioaa'S the 
incidence of .spontaneous deliA'cry for the same period. ElcA'en of the vensions 
were done betAA'cen 1931 and 1938, inelu-siA'e, Avhile only three have been done 
since 1938. On the other hand, betAA'cen 1931 and 1938 only eight patients, or 
25 per cent, deliA'ered spontaneously, Avhile since 1938 there AA'ere eleven, or 
almost 40 per cent, deliA'cred .spontaneously. This parallels the trend of this 
clinic to do fcAA'er A'ersions. 

An incidence of 13 per cent ce.sarean sections .seems high, yet AA'hen aa'G 
consider that only one infant AA'as lost among these eight sections and it aa'OS lost 
because the section was not done early enough, cesarean section for face 
presentation AA'ith any degree of disproportion seems justified. Indeed, if 
cesarean section had been done in at least one other ease (the A'ersion and diffi- 
cult extraction) probably another infant Avould have been saved. With the 
maternal mortality and morbidity of cesarean seetions decreasing, the value of 
this procedure as a means of obtaining a living infant is inereasing. 

Summary 

1. A series of 61 face presentations occurring in 35,163 eonseeutiA'e de- 
liveries in Philadelphia Lying-In Hospital is analyzed. 

2. The classification and etiology of this condition are discussed. 

3. There Avere no maternal deaths. 
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correlated with the type of deliver}’-. It is surprising to note that the more 
traumatic types of deliveries as forceps rotation and aftereoming head forceps 
were not associated with any deatlis. 

Table VIII. Infant Mortality vs. Type of Delivery 



SPONTANEOUS 

LOW FORCEPS 

INTERNAL PODALIC 
VERSION AND BREECH 
EXTRACTION 

CESAREAN 

Stillborn 

Premature 

0 

0 

0 

0 

Term 

2 

0 

0 

1 

Monsters 

1 

2 

1 

0 

Neonatal deatlis 

Premature 

1 

0 

0 

0 

Term 

0 

0 

1 

0 

Monster^ 

Total (normal) infant 

2 

1 

0 

0 

mortality 

3 

0 

1 

1 


The average duration of labor for both primiparous and multiparous 
patients was far belo\v the accepted normals. For the primiparous patients 
labor varied from one hour, tw’enty-three minutes (for a 2 pounds 12 ounce in- 
fant) to thirty-two hours, thirty-four minutes (for a 2% pounds anencephalie 
monster), and the average dui’ation of labor w’as fourteen hours. In the multi- 
parous patients the length of labor varied from two hours (for a ’9 pound infant) 
to thirty-two hours, -fifty-eight minutes (for a 7 pounds 3 ounce infant), and the 
average duration* of labor was eleven hours and thirty-six minutes. 

Discussion 

Considering each of the commonly accepted etiologic factors for face 
presentation (and excluding multiparity per se as a factor) only 37 of the 
cases in this series present a definite cause for the malpresentation ; 

Abnormal pelvis IS (1 monster) 

Normal pelvis with large infant 12 (1 monster) 

Monstrosities (not included above) 5 

Placenta previa 1 

Cord around the neck 1 

37 

Therefore, almost 40 per cent of the cases occurred in women with clinically 
normal pelves, having normal average or smaller than average infants, and 
^nth no complications of etiological value. Whether these patients did have 
normal pelves can certainly be questioned, and the occurrence of a face presenta- 
tion in a supposedly normal pelvis tvould call for a careful check of all measure- 
nients at subsequent pregnancies. 

According to this small series the prognosis for both the mother and the 
infant does not seem grave. Although the maternal mortality for the hospital 
generally low, the absence of a maternal mortality in this series cannot be 
disregarded. At first glance an infant mortality of 19.8 per cent seems high; 
iiut a corrected figure (excluding monsters and infants under 3 pounds birth 
■'''eight) of four, or 6.5 per cent, compares favorably wdth the general average for 
bie hospital for the years included in this series. Two of these four deaths 
"’ere a result of poor obstetric judgment. The one case was brought in from 
another institution vdth a dead baby after attempted forceps delivery; the other 



EELATION OF MOTHERS’ DIETS TO STATUS OF THEIR INFANTS 

AT BIRTH AND IN INFANCY 

L. W. SoN'rAG, M.D., and Janet Wines, A.B., Yellow Springs, Ohio 

(From the Fels Fesearcli, InstitiUe for the fihuhj of Human Development, Antioch College) 

effect of the mother’s prenatal diet upon tl)e status of Jier child at birth 
J- and its growth progress during tlie first year is still a controversial subject. 
McLester^ states . lack of pi’otein in the mother’s diet, unless extreme, will 
not affect the development of the fetus, for in case of need, the tissues of the 
mother are broken doivn to secure the amino acids necessary for construction 
of fetal tissues; it is only when starvation is extreme that the fetus suffers.” 
Yet Burke, Harding, and Stuart- concluded from a study of 216 women and 
their offspring that “a significant relationship was found to exist between the 
protein content of the mother’s diet during pregnanc.y and the birth length of 
her infant. This increase in length can be demonstrated with each additional 
increment of protein in the prenatal diet. . , . When the birth weights of the in- 
fants were considered in relation to the average number of grams of protein in 
the mothers’ diet diu’ing pregnancy, it was found that an increase in birth 
weight could also be demonstrated with each additional increment of protein in 
the prenatal diet.” 

The efforts of various other workers suggests tliat material dietarj^ de- 
ficiencies are capable of altering the structure and function of the developing 
fetus. Ebbs and Tisdall^ have recorded a high correlation between the ade- 
quacy of the vitamin content of the mother’s diet, the nature of deliver}’’, and 
state of the infant at birth, and the infant’s progress. Burke, Stuart, and as- 
sociates’* have reported an even higher relationship between the mother’s diet 
and these factors, as well as the heights and weights of the newborn infants. 
Dieckmann’s work’ has further emphasized the importance of prenatal diet. 
Warkany® at Cincinnati has been able to produce certain skeletal defects in new- 
born rats hy maintaining the rat mothers on grossly inadequate diets. There is 
as yet some question as to what elements of inadequacy are primarily responsible 
for these defects. Sontag and j\Iun.son,^ woi’king with rats, were able to show 
that drastic alterations in vitamin D and calcium intake were expressed in the 
chemical constitution of the offspring. Seegars® Avas able to shoAV that the off- 
spring of rats gro.ssly deficient in protein intake during pregnancy produced 
newborn rats of distinctly smaller size and Aveight. ; j 

Despite the fact that there is eAudence that certain deficiencies in the ma- 
ternal diet Avill produce alterations in the structure and function of the developr 
ing fetus, it is not yet clear at Avhat leA’^el of dietary deficiency such effects be- 
come apparent. Neither humans nor laboratory animals respond in increased 
groAvth rate in a direct arithmetical ratio to the amounts of food they ingest. 
They possess to some degree, rather, AA’hat .might be called a nutritional homeo- 
stasis. That is, AAuthin limits, they utilize more efficiently or less aa'^cU the food 
they ingest according to their groAAffh and maintenance needs. A person of 
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4. There were 12 fetal deaths, liowever, only four of these deaths occurred 
in babies normally formed and weighing more than three pounds. Two were due 
to poor obstetric judgment; one to prolapsed cord;' and one to antepartum 
death, cause unkno^^^l. 

5. There was a high incidence of monstrosities ; five were of the aneneephalic 
type, the other two acraniorachischisis. 

6. There was almost equal distribution between left mentoanterior, right 
mentoanterior, and left mentoposterior position; no explanation for the deviation 
from the expected incidence is offered. 

7. The prognosis for mother and infant is generally good. 

8. The majority of patients can be safely delivered spontaneously or by low 
forceps. Cesarean section proved to be the safest method of delivery in those 
eases in which disproportion was present. Internal podalic version is not being 
used as often as in earlier ymars. 


Reference 


1. Posner, A. C., and Buch, I. IsL: 


Surg., Gj'nec. & Obst. 77: 61S-630, dOdS. 


Discussion 

/ 

BE. EOY W. jSIOHLER.— I think a report of this kind is very important because it 
constitutes the clinical findings where a large volume of obstetric work is done, and shows 
pi'ctty clearly how seldom this complication arises in obstetrics. A few pertinent comments 
are in order. 

It is instructive to know that 30 per cent of these patients delivered spontaneously, 25 
per cent were delivered by forceps, 25 per cent by internal podalic version and extraction, 
and the remainder by cesarean section. In only five instances was the face pre.«entation with 
recognized disproportion the indication for cesarean section. The results from the manage- 
ment of these cases were satisfactory when one reviews the tables critically. 

Br. Eudolph’s presentation seems to indicate that face presentation of a fetus is a 
formidable complication in obstetric work; that no individual will encounter the complication 
frequently enough to acquire a familiarity Avhich will enable him to manage the condition 
‘dong any set plan. An effort should be made to recognize the condition fairly early. This 
ean he accomplished by developing the habit of making more frequent and careful vaginal 
examinations in labor. These statistics have shown that one has ample time to observe what 
IS happening with these patients in labor and that in the absence of frank disproportion, 
most of them will develop into chin anterior positions. After rotation has occurred, some will 
deliver spontaneously, others will need to be delivered Avith forceps. The presentations Avhich 
remain chin posterior are the real problems, and it is in these few instances that some radical 
Pioceduro must often be used. It is in these instances where good, sound obstetric experience 
^ud judgment must be exercised. For one, indhddual internal podalic version may be the 
procedure of choice; for another, individual cesarean section may be the procedure of choice. 

iiciiei’er is the best and safest procedure for the indnudual to use, that is the procedure 
for liim to choose. 


these 


Be. PHILIP F. WILLIAkIS. — ^I would like to ask if attempts were made into any of 
cases to convert a face into a vertex presentation to facilitate delivery? 


Be. GEOEGE POEEECCA. — ^I would like to know how often the diagnosis of face 
presentation was made prior to the patient going into labor? 


BE. EIJBOLPH (Closing). — There wa‘s one instance in which manual version was at- 
Pmpted when the cervix Avas approximately three fingers’ dilated, but it Avas unsuccessful. 

In one case the diagnosis of face presentation was made prior to delh-ery and cesarean 
section was resorted to. 
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months of gestation and the subsequent eaj’eful study of their offspring. One 
factor studied has been the diets of tiiese women. The quantity of data we 
have now accumulated seems to us to .I’n.stify analysis in an attempt to determine 
M^hether from it relationships between prenatal nutrition, the status of the in- 
fant at Ijirth, and its subsequent gi’owth progress can be demonstrated. This 
paper will present one portion of such an analysis, nameljq a comparison be- 
tween the mothers’ average daily protein intalce and tlie birth weights, birth 
lengths, and growth progress of their infants. Eatc of appearance of os.sifieation 
centers in relation to mothers’ protein intake will also be con.sidered. 

Material 

The 205 motliers and their infants considered in this study have been under 
obserAmtion at the Institiite for an extended period of time. These subjects 
volunteered their cooperation not because it was solicited, but because they Avere 
genuinely interested in participating in the study. As a group, they might be 
described as belonging to the upper middle class. The.A' are AA'hite women of 
Avell-blended American stock and are re.sidents of Ohio. They coA’-er a consider- 
able income range, particularly since some of the obserA'^ations AA'ere made during 
the 1931 to 1934 period. The majority of them haA^e not been so pressed finan- 
cially as to be unal)le to afford nutritious food, but many had poor dietary habits. 
Most of these mothers AA'ere under obseiwation during the last six or scA^en 
calendar months of pregnancy and Avere seen at least once a month. During the 
last part of this period they AA'ere examined once a Aveek or oftener. Laboratoiy 
data such as basal metabolism rates, liemoglobin, red cell counts, and hematocrit 
readings AA'ere collected at regular intei'A'als during pregnancy. A later .study 
Avill present such data and its I’clatiomship to nutritional intake. 

Dietary records AA'cre obtained in the folloAving manner. Each pregnant . 
AA'oman Avas asked to record daity the exact foods she had consumed and as 
nearty as possible the exact amounts. She Avas urged not to rely on her memory 
as to AA'hat she had eaten the day prcA'iously. In general, dependence upon 
memoiy even for one day in the recording of diets must be considered fallaeioirs. 
There are feAV persons Avho can giA'e an accurate account of all the foods eaten, 
together AA'ith a description of their quantities tAventy-four hours later. Each 
mother AA'as made to feel that if .she occasionally missed a day’s record because 
of unusual circumstances such as company or a holiday aAvay from home, no one 
Avould be concerned about it. Most of these records Avere kept for a period of 
sixteen weeks or longer, a considerable number of them foi’ six or scA'en months. 
Each Aveek’s record consisted of scA'en consecutiA'e days so as to eliminate a pre- 
ponderance of unusual daj's as Sundays or AA-ashdays. Once a month the nutri- 
tional histories Avere brought in and checked AA'ith the patient by a nutritionist 
in order to be sure that no misunderstanding exi.sted and that the records AA'ere 
reliably kept and Avere representatiA'c. 

At no time AA'as any mother inistracted as to AA'hat she should eat. Not one 
of these mothers could therefore have an,y sense of guilt because .she had not ad- 
.hered to a diet'AA'e had suggested as being neee.ssary for the adequate protection 
of her groAA'ing infant. This point is extremely important in acquii*ing dietary 
records, because feAv patients care to braA'e the displeasure of a diet-conscious 
physician for a small item as a bottle of milk. Most of them feel it is much 
easier to report AA'hat is expected. 

Prom this battery of nutrition records quantitative anal3'.ses Avere niadp in 
terms of aA'erage dail.v. intake of protein, calories, minerals, and the A'arioiis 
vitamins. A full description of our method of data collection and analj'sis is 
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low caloric intake will utilize very effectively every gram of carbohydrate he 
gets. On the other hand, in an individual who is fed so much sugar that the 
threshold of his kidneys is exceeded, some of the surplus will be discarded in 
the urine. Calcium and phosphorus are treated in a somewhat similar way. 
Added to this tempering influence is also the homeostatic action of the body in 
maintaining blood levels of numerous elements within relatively narrow ranges 
by utilizing body stores of protein, glycogen,' calcium, phosphorus, etc., as well 
as food. Digesting four pounds of beefsteak a day for a couple of weeks by an 
adequately nourished individual will not raise substantially the level of blood 
proteins, and even amino acids in the blood are onty temporarily increased, and 
to a limited extent. On the other hand, if no protein at all is ingested for a 
few days there is relativelj’- little drop in blood proteins, and amino acids do not 
disappear from the blood stream. They are supplied rather from the protein 
tissues of the body which act as protein stores. 

Such factors then act as buffers betAveen the ])recipitous fluctuations of a 
mother’s dietary intake and the continuous need of the fetus for body building 
and" energy nutriments. Until Ave begin to test the abilities of such homeostatic 
mechanisms to maintain maternal blood levels of essential elements, it is not 
impossible that Ave may And it difficult to demonstrate conclusively relationships 
betw'een maternal dietary intake to the size and condition of the infant at birth. 
It is entirely possible for extremes of maternal dietary deficiency in protein to 
express themselves in terms of small or inadequate offspring. Yet it does not 
necessarily folloAv that the mother AAdiose daily protein intake is 75 Gm. Avill pro- 
duce an infant inferior in size or quality to the Avoman Avhose intake is 85 Gm. 
per day. It may be true even that if the dietary intake is 65 Gm., no deficiency 
of the infant can be demonstrated ; or perhaps 55 Gm. might be the limit. It 
also probable that there are indmdual differences in this respect — dif- 
ferences perhaps dependent upon the various metabolic functions of the mother 


as Avell as the adequacy of maternal stores of various food elements at the begin- 
ning of pregnancj'. It may very Avell make an appreciable difference to the 
fetus Avhether his mother is a six foot Avoman Aveighing tAvo hundred pounds 
attempting to support herself and him on a daily intake of 65 Gm. of protein, 
oi‘^ Avhether she Aveighs a hundred pounds and ingests the same amount of pro- 
tein. If so^ Avould be difficult to assume that an infant AviU necessarily be 
defective or m poor condition at birth if the mother’s protein diet is 53 Gm. 
per day instead of 60. Perhaps all these factors, plus individual differences in 
absoiqiiion from the alimentary tract, Avould prevent our finding a very high eor- 
lelatibn betAveen ingestion and the size of the newborn infant, providing Ave 
are dealing AAutli a group AAdiose nutritional level is not gravely deficient. No 
such marked effect upon size of infant at birth could be expected in our group 
as that shoAvn by Smith^ and by Antonov.^® Both of these investigators studied 
fbe effects of partial starAmtion of populations at certain periods of the Avar, 
and AAmre able to sIioaa' coneluswely that maternal diet affected size of the iicaa’^- 
bom. 


For the past ten years a part of the study of the Pels Research Institute has 
^weluded the close observation of pregnant Avomen during the last six or scAmn 



